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The performance and accuracy of the wet test 


TES T ME TERS meter sets the performance of all commercial meters. 


The A & M 0:1 c.ft. Wet Leakage Meter 
is accurate to -+0-1°%—and is one of a number 

ivisional of Test Meters used for development and research 
Division, in the gas, oil and chemical industries. 
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ting the results from sound engineering design, keen inspection 
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Like all A & M meters its high performance 


and a comprehensive maintenance service. 
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New Grange Works, Edinburgh, I! 
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20,000,000 
CUBIC FEET OF 
GAS PER DAY 








The Compressor House at Partington, Manchester 
Group of the N.W.G.B., holding six complete sets of 
Gas Compressors. Each machine driven through speed. 
reduction gear units arranged through gas tight wall glands 


| BASE YOUR DECISION 
«ON APPLIED EXPERIENCE 


_ AND EFFICIENCY 


Photographs by courtesy of N.W.G.B. 


Illustrations show the interior of the Compressor House comprising: 

3 — Gas Compressors — 223” dia. x 12” stroke (2 variable speed and | constant speed), each capable of 160,000 cu. ft. 
per hour, running at 325 R.P.M. at 20 Ibs. per sq. inch outlet pressure. 3-37” dia. x 14” stroke (2 variable speed and | 
constant speed), each capable of 500,000 cu. ft. per hour running at 290 R.P.M. at 10 Ibs. per sq. inch outlet pressure. 
| — Future machine 265” dia. x 12” stroke (constant speed), 250,000 cu. ft. per hour running at 325 R.P.M. at 10 Ibs. 
per sq. inch outlet pressure. 
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PROTECTION 


| | 


GAUNTLET 


WEATHER TESTED PAINTS 


ARCH? H. HAMILTON & CO. LTD. 
27-37 BARDOWIE STREET POSSILPARK GLASGOW N2 


TURBO. 
COMPRESSORS 


& EXHAUSTERS 
FOR AIR AND GAS 


* * * 


We build a complete range of 
Compressors & Exhausters for air 
and GAS, suitable for all purposes 
connected with the GAS industry, in- 
cluding Turbo-Compressors for large 
capacities, as illustrated below 


WRITE FOR PAMPHLET No. 10IC GIVING PARTICULARS— 


REAVELL & Co, LTp. 


RANELAGH WORKS, IPSWICH. 
Telegrams: REAVELL, IPSWICH Telephone: 56124 (3 lines) 
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meters to 
mea sure 


for any 
industrial 


requirement 


Britain’s industries use gas extensively, and 
wherever gas is used there’s a gas meter... . and 
it’s likely to be a Thomas Glover meter. T.G.’s 
have supplied meters for all types of industrial 
establishments. We are specialists in the manu- 
facture of meters for special requirements, and 


pride ourselves on being able to supply any 
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capacity required—size is no obstacle. Why not 
consult us about your industrial requirements? 
You'll get the meter you want and you'll get it 
on time. You'll be satisfied with the T.G. service 
and the finished article. The T.G. Industrial Meter 
is a “tailor made” product of true craftsmanship, 


renowned for its accuracy in measurement. 


THOMAS GLOVER & CO. LTD., 
GOTHIC WORKS, ANGEL ROAD, EDMONTON, LONDON N.18 and BRANCHES 
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110th YEAR 


The Next Generation of Gas Production 


always provide papers of outstanding interest, not 

only of the experience of those whose job is the 
day to day running of the gas industry but of the efforts 
of those trying to mould its future. Surely never before 
in the history of the industry has there been a greater 
need for that future to be founded on the surest founda- 
tions both technologically and commercially. These 
annual autumn meetings provide a means of bringing 
before the rank and file the developments being made 
towards the establishment of new means of gasmaking 
and the use of unconventional raw materials. 

In this period of intense competition, the industry 
must be willing and capable of radical changes in its 
production methods, if only to attract the right type of 
young man now coming forward from the university or 
technical college. The appearance of the modern gas- 
works has also assumed an importance which even 
20 years ago would have been considered both unneces- 
sary and uneconomic. The fact that the conventional 
carbonising plant may be felt by many to be outdated, 
crude and not in accord with the esthetic conception of 
chemical engineering plant would seem, we think, to 
have had an adverse effect on many younger men enter- 
ing the industry. Any information, then, on the ‘ shape 
of things to come’ in the design of production plant and 
the new processes being developed is of outstanding 
interest. 

Long-term developments in any industry which 
involve the exploitation of new processes and the use of 

v raw materials demand for their ultimate success the 
most careful and thorough technological research. The 
expense of constructing modern chemical engineering 
pl is so great that successful investigations on 
reduced-scale pilot plants are essential before it is pos- 
sib'c to translate the process proved feasible in the 
lab oratory to the commercial scale. 


Te Autumn Research Meetings of the Institution 


Three of the papers we are publishing (two this week 
and one next week) may be said to fall into the three 
categories of development. The paper by Dr. L. A. 
Moignard and Mr. K. D. Stewart, of the Midland 
Research Station, entitled ‘ The Hydrogenation of Light 
Distillate with reference to the Production of By-product 
Aromatic Hydrocarbons’ represents a process being 
investigated in its laboratory stage, but in fairly large 
apparatus. In it, the authors describe the possibilities 
of hydrogenating the light paraffinic distillate being pro- 
duced at British oil refineries. This particular raw 
material goes under the various names of light distillate, 
primary flash distillate and light virgin naphtha. The 
most important products of the process are chemically 
pure benzene and a debenzolised hydrocarbon gas, rich 
in hydrogen and free of carbon dioxide, which is suitable 
as town gas. The low sulphur content of the primary 
flash distillate has great advantages in that neither the 
benzene nor the town gas made from it contain any 
sulphur beyond the merest traces. Since there is a large 
démand for pure benzene, its production would be attrac- 
tive economically and would go far to meet the cost of 
the process and the cost of gas production. The paper 
describes a large laboratory vessel for carrying out the 
process and outlines a proposed plant using only light 
distillate and water as raw materials for the production 
of the aromatic hydrocarbons and a sulphur-free town 
gas. 

The second paper, which shortage of space compels 
us to publish in next week’s issue, may be said to exem- 
plify the pilot plant stage of technological research and 
is by Dr. D. Hebden and Mr. R. F. Edge, both of the 
Midlands Research Station. Their paper—* Experiments 
with a Slagging Pressure Gasifier °—is concerned with 
the other approach to the ‘ shape of things to come,’ 
namely, the total gasification of raw solid fuel rather than 
a refined liquid fuel. Total gasification of coal in what 
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has now almost become recognised as the conventional 
plant, the low pressure gasifier, produces a gas of low 
calorific value which must be upgraded either by car- 
buretting or by mixing it with some other rich gas avail- 
able at the gasworks. In the past the quality of the gas 
made in high pressure gasifiers has also tended to be 
below the declared standards of the British gas industry, 
but this disadvantage has been largely overcome in the 
modern Lurgi plant. The development of tonnage 
oxygen plants has contributed to raising the calorific 
value of the gas from these plants by reducing the inerts. 

The slagging gasifier makes use of small coal and 
gasifies it by means of steam and oxygen under con- 
ditions whereby the coal ash residue can be withdrawn 
from the plant as a liquid and, on being quenched, is 
extracted as a granulated slag. Slagging conditions 
make possible a substantial saving in steam consump- 
tion over the more usual Lurgi gasifier which relies on 
large quantities of steam to reduce the temperature at 
the grate to prevent slagging. 

A further advantage of this process is that the dirtier 
the coal the more satisfactorily can the slag be extracted, 
since a minimum flow.of liquified ash is essential to 
prevent the slag tap from becoming blocked by ‘ frozen ’ 
slag. The plant used at the Research Station had been 
purchased by the Ministry of Powerfrom A.G. Ruhrgas, 
and experiments had been carried out on it by the Lurgi 
Company. The paper describes tests carried out with 
Grassmore coke with an ash content of 10%, but 
to ensure the minimum rate of liquid slag flow, blast 
furnace slag had to be added to the mixture in the 
gasifier. Even so, great difficulties with slag flow were 
experienced and changes in design of the slag tap were 
needed before blockages could be eliminated. 

The last paper, ‘ Experiences with Refinery Gas at 
Southampton,’ by Mr. W. F. Thorne, Chief Chemist of 
the Southern Gas Board, Mr. R. K. Harrison, Regional 


First Lady of Gas 


T is perhaps 25 years since Mrs. Eileen Murphy put on 
| paper the remark that the gas industry is a woman’s 
industry—and she has never let us forget it! For an 
ardent feminist she has the unusual ability of attracting 
the friendship and admiration of both men and women—a 
fact which was powerfully demonstrated on Monday even- 
ing when over 120 of her friends met at the Café Royal to 
assure her of their regard and wish her well during her 
imminent retirement. The momentum behind this gather- 
ing was wholly spontaneous, but it was expertly kept on 
the rails by a devoted group of ladies of whom particular 
mention might be made of Miss Joy Houghton, uncrowned 
queen of Watson House. No less spontaneous were the 
tributes paid to Mrs. Murphy by several of those who had 
known her through the years. She was declared the most 
popular guest lecturer at Brooklands Training College; 
she was called the champion and beloved leader of home 
service; she was even referred to as Mrs. Therm. But the 
happiest phrase of the evening was used when she was 
described as having a genius for friendship. More than 
her brilliant business ability, more than her quicksilver 
wit, this is what has made her perhaps the most popular 
individual in the industry. 
It was fitting that also on Monday the (surely un- 
necessarily?) long silence concerning the identity of Mrs. 
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Distribution Engineer, Southampton, and Mr. R. 
Fairman, Assistant Works Superintendent, South. mp. 
ton, falls into the third category, and describes the use 
of refinery gas for distribution as town gas. Here is 
a new source of gas being directly applied to full-scale 
commercial operation. The paper describes the ways 
in which the gas could be utilised and the ciffi- 
culties that had to be overcome, including the high 
sulphur content, but undoubtedly the most interes‘ing 
question of all is: Why was the supply taken at all when 
good gas-making coal from Durham could be landed at 
Southampton docks at reasonable freight rates? 
Southampton Water made the Esso refinery at Fawley 
possible, and this refinery had a surplus product which 
the gas industry could use after modification. Pro. 
vided that a regular supply could be maintained, it was 
clearly in the Board’s interest to make use of that source 
of supply even though the control of quality and quan- 
tity was completely out of its hands. The older parts of 
the gasworks at Southampton would not need to be re- 
placed and a more easily conveyed raw material 
would be entering the works. 

Before the developments in research to which we 
have referred become fully operative there must be 
some delay. During that period the present carbonising 
plants will be getting older and even some of the older 
post-war plant will need replacing. We think then 
that the next generation of gas production may well 
consist of streamlined pressure vessels with an outward 
appearance of a modern oil refinery, capable of using 
either cheap, dirty, small coal, or an unwanted oil 
refinery product. The carbonising of coal will be neces- 
sary for the smelting of iron, so that it will be restricted 
to the coking industry. Such a complete new look with 
the certain reduction in the cost of gasmaking should, 
we think, be a target well within the power of the gas 
industry to achieve. 


Murphy’s successor at Murdoch House should have been 
broken. Thus Mrs. Murphy was able to congratulate Mrs. 
Joan Robins, Chief Home Service Adviser of the North 
Thames Board, who has been appointed Home Service 
Adviser to the Gas Council. Following in Eileen’s foot- 
steps will be a tough job but we have no doubt that Mrs. 
Robins will weather the climatic change from Kensington 
to Grosvenor Place with her customary aplomb. If in 
inheriting much of Mrs. Murphy’s work she can also inherit 
her friends her success will be assured. 


Seven Lost Years 


S we anticipated last week, the West Midlands Gas 

Board has won its seven-year battle over the £6 mill. 
total gasification plant which it wants to build at Coleshill. 
It is regrettable that but for this very serious delay the 
plant could have been built for three-quarters of the 
present cost and would have given this Board the distinc- 
tion of having the first Lurgi plant in Britain. 

The extra output from the Coleshill plant is urgently 
needed; without it the Board would face a deficiency of 
65 mill. cu.ft. a week by 1962-63. The new works will 
have a daily output of 30 mill. cu.ft. Work on construc- 
tion will begin without delay and the new plant should be 
in operation by 1962. 
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Personal Notes 


Mrs. JOAN Rosins has been appointed 
Home Service Adviser, Gas Council, in 
succession to Mrs. EILEEN MuRPHY, who 
retires at the end of the year. Mrs. 
Robins is at present the North Thames 
Gas Board’s Chief Home __ Service 
Adviser. She was with the Gas Light 
and Coke Co., Ltd., as Home Service 
Adviser from 1930 to 1940, and was 
then seconded to the Ministry of Food 
as Assistant Divisional Food Officer 
(Food Advice) of the Midland Division, 
returning to the Gas Light and Coke 
Company in 1947. In association with 
Mrs. Eileen Murphy she initiated the 
demonstrators’ training course. She was 
a founder member and first Vice-Chair- 
man of the Home Economists of Great 
Britain; in 1957 she was elected Chair- 
man of the National Council of 
Women, and this year she was 
elected National Vice-President. She 
was also a founder member of the 
Women’s Advisory Committee to the 
British Standards Institution. Mrs. 
Robins, who lives at Kingston, Surrey, 
has a 15-year-old daughter. 


Diary 


December 6. — SCOTTISH 
JUNIORS AND EAST OF SCOTLAND 
Juniors: 22, Albany Street, Edin- 
burgh. Joint Meeting. * Work 
Study—the Re-organisation of Gas- 
fitting and Consumer Service in Edin- 
burgh,” by D. Beavis. 3 p.m. 


December 9.—SOUTH WALES SECTION, 
WALES AND Mon. Juniors: Neath. 
‘Any Questions.’ Questions to be 
answered by Mr. G. Fitton, Engineer 
and Manager, Neath Undertaking. 


WESTERN 


December 10. — LONDON AND HOME 
CouNTIES COKE SALES CIRCLE: Con- 
naught Rooms. Christmas meeting. 
‘How to Sell Coke and Ways and 
Means of Interesting Customers,’ by 
Mr. Alex Anson, Sales and Advertis- 
ing Director of Granada T.V. Net- 
work. 2.15 p.m. 


December 10.—YORKSHIRE JUNIORS : 
Leeds. ‘Oil Blending, etc.,” by a re- 
presentative of Walkers’ Century Oils. 


December 10.—MANCHESTER DISTRICT 
JuNiorS: Radiant House, Bold Street, 
Liverpool. Short paper for F. John- 
ston Prize. 6 p.m. 


December 11. — INCORPORATED PLANT 
ENGINEERS, NORTH EASTERN SECTION: 
Roadway House, Oxford Street, New- 
castle-upon-Tyne. ‘ Atmospheric Pol- 
lution,” by Mr, B. Richardson, of the 
Northern Gas Board. 7 p.m. 


December 12.—LONDON AND SOUTHERN 
Juniors: Westminster Technical Col- 
lege, Vincent Square, London, S.W.1. 
Short paper evening. ‘ Application of 
Jet Boosters,’ by J. T. Buist, ‘The Age 
of Comfort,’ by H. Watts, and ‘A 
Recording Calorimeter for Refining 
Gas,” by R. E. Clifford. 6.30 p.m. 


Sir HAROLD SmitH, Chairman of the 
Gas Council, is to receive the honorary 
degree of Doctor of Laws at a congrega- 
tion of Leeds University on May 14. 


Mr. K. A. CLarK has been appointed 
Senior Sales Co-ordinator of the Jeno- 
lite Group of Companies. 


Obituary 


Mr. J. C. FREEMAN Hoop, former 
production engineer of the Sunderland 
Group of the North Eastern Gas Board, 
has died in Calcutta. He left Sunder- 
land last February when he _ was 
appointed Chief Engineer and Adviser to 
the Oriental Gas Company of Calcutta. 
Mr. Hood, who was 40, was a well- 
known member of the Institution of Gas 
Engineers, and was the son of Mr. John 
Hood, former general manager of the 
Birkenhead undertaking. 


CORRESPONDENCE 
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Scottish Juniors hold 
joint meeting at Falkirk 


SPECIAL joint meeting of the 
Scottish Western Junior Gas Asso- 
ciation and of the East of Scotland Junior 
Gas Association took place in the Gas 
Showrooms, Falkirk, on November 8, 
when Mr. J. G. Rutherforth, President 
of the East of Scotland Juniors, presided 
over an attendance of 42 members. 
The guest speaker, Mr. W. E. Dobson. 
of Birmingham, gave a lively account of 
his visit to the United States of America 
as a recipient of the Woodall-Duckham 
award, illustrating many aspects of his 
visit with coloured slides. A resumé 
was given of the syllabus at the summer 
school of the Institute of Gas Techno- 
logy, Chicago, and this was followed by 
descriptions of visits to gas distribution 
centres at Philadelphia, Chicago and 
northern Illinois. 


Shipley Rural District Council has 
been asked to make an order declaring 
the Saltaire and Hirst Wood districts a 
smoke control area. 


FIRE EFFICIENCIES 


DEAR SiR, 


An article by your Electrical Correspon- 
dent, ‘ Thermopile,’ entitled ‘ The Oppo- 
sition—and the Future,’ and published in 
a recent issue, stated that ‘a modern con- 
vector gas fire is not cheap to run com- 
pared with an ordinary open coal fire.’ 
We do not agree. In September, 1957, 
an article was published by Adam and 
Vasey on ‘The Gas Fire in Relation to 
Room Efficiency,’ and in this article the 
statement was made that ‘the latest appli- 
ances . . . with gas at 2s. per therm 
can give the same heat service at lower 
cost than the normal coal fire with coal 
at £8 10s. Od. per ton.’ A letter from Mr. 
J. C. Williams (Coal Utilisation Council) 
published in the Gas World of September 
21, 1957, challenged this statement. A 
reply to Mr. William’s letter appeared in 
the Gas World of October 19, 1957, 
proving as we thought conclusively the 
truth of the original statement. To our 
knowledge, no further correspondence 
appeared. 


The figures put forward both by Mr. 
Williams and by ‘ Thermopile’ are based 
on calculated consumptions and the re- 
sults depend upon the assumptions made 
for the standard and period of heating. 
This, of course, also applies to the figures 
put forward by Adam and Vasey, but we 
are confident that their figures will be 
confirmed by the practical experience 
now being gained in thousands of homes 
heated by convector gas fires. The type 
of practical information which is being 
obtained is illustrated by the results of a 
home test published in a paper presented 
to the Public Works and Municipal Ser- 


vices Congress on November 14, 1958. 
by Dr. F. J. Eaton and Mr. E. S. Harris. 
In this particular home test the modern 
convector gas fire replaced a closable 
coke stove which had in turn earlier re- 
placed an improved open fire. Both of 
the solid fuel appliances were used with 
coke and were fitted with restricted flues. 
Commenting on the results of the tests. 
the authors state: 

‘It will thus be seen that the high 
efficiency convector gas fire is com- 
parable in cost. The convector gas fire 
has the great advantages of flexibility. 
controllability and a better degree of 
cleanliness, all of which are demanded 
of modern domestic heating systems.’ 
As pioneers of the high efficiency appli- 

ance we have already marketed many 
thousands of the Century heater. Public 
demand is a good, if not the best, indica- 
tion of the success of a new advance in 
this space heating field. 
Yours faithfully, 
ARTHUR J. ADAM, 
Chief Chemist, 

R. & A. Main, Ltd. 
London, N.18. 
November 28, 1958. 


Changes of Address 


Owing to the imminent demolition of 
their present premises the Society of 
Engineers is moving to Abbey House, 
Victoria Street, London, S.W.1. The 
telephone will remain unchanged. 

The National Benzole & Allied Pro- 
ducts Association is now operating from 
Cranville House, 132-135, Sloane Street, 
London, S.W.1. Tel.: SLOane 0023/7. 
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CONREUR VERTICAL ROLLER 


ELDCO PROCESSES, LTD., of Ash- 

ford, Middlesex, who are to market, 
under licence, the Conreur vertical roller 
coal dryer in the United Kingdom have 
recently completed an agreement with 
W. C. Holmes & Co., Ltd., for its manu- 
facture and installation. The Conreur 
dryer has been manufactured in France 
by Conreur Ledent & Cie for the past 
ten years and during this time more than 
one hundred installations have been com- 
pleted on the Continent of Europe having 
a total capacity of more than 2,300 tons 
per hour. 


Counter current drying 

The Conreur dryer, which is of sturdy 
construction, operates on the principle 
of counter current drying by which hot 
gases travel in the opposite direction to 
the wet feed. 

The dryer consists of a steel tower, 
divided into sections lined with refractory 
brickwork. Each section is fitted with 
two cast iron rollers, mounted in heat 
resisting bearings and driven at low speed 
from outside the dryer by a continuous 
sprocket chain. Power consumption is 
extremely low—a 25-ton per hour dryer 
requires only 5 h.p. The interior of the 
tower is fitted with cast iron baffles 
designed to direct the hot gases through 
the dryer with a minimum of resistance. 


Feeder for hopper 

The hopper at the top of the dryer is 
fitted with a feeder which discharges a 
thin ribbon of wet coal over the full 
width of the first roller. This discharges 
on to subsequent rollers which move in 
opposite directions thus forming a curtain 
of coal which falls uniformly from roller 
to roller until it reaches the bottom bin 
from which it is discharged continuously. 

The hot gases, produced by any suitable 
furnace using any type of fuel, enter the 
dryer at the base and rise through the 
descending coal. The baffles in the dryer 
and the arrangement of rollers compel the 
gases to pass through the coal curtain 
several times ensuring intimate counter 
current contact between the whole of the 
gas and the whole of the feed. This design 
ensures that the coal particles are separ- 
ated and dried at a speed greatly in excess 
of that possible in other types of dryers. 

The amount of dust discharged from 
this type of dryer is claimed to be sub- 
stantially less than that from other types. 
as the upper stages of the wet ribbon of 
coal filter the gases before they leave the 
dryer. It is, of course, always necessary 
to have some dust collecting equipment 
but the size of this can be comparatively 
small. 


Ease of control 


A special feature of the Conreur dryer 
is its ease of control. Final moisture con- 
tent can be maintained within close limits 
and no recirculation of dried products 
necessary. Maintenance is said to be 
extremely low, some plants having 
operated for several years with no repairs 
whatever. 
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Elevations and cross section of the Conreur vertical roller coal dryer showing the hot 
air flowing upwards through the descending coal. 


SHIP UNLOADERS 


FOR ARGENTINA 


SHMORE, BENSON, PEASE & 
COMPANY (member of _ the 
Power-Gas Group) have recently com- 
pleted two ship unloaders at a new large 
iron and steel works at San Nicolas for 
Sociedad Mixta Siderurgia, Argentina, 
Each unloader has a 124 ton capacity 
grab and is rated to handle 1,000 tons 
per hour of either ore or coal. Spare 
ore, coal and clean-up grabs, have also 
been supplied by the Company. 
Among several overseas contracts for 
this type of equipment, Ashmore, 
Benson, Pease & Company are engaged 
on the supply of two ore unloaders, each 


with 15 tons capacity grabs, with a com- 
bined handling capacity of 3,000 tons 
per hour and an ore bridge, 560 ft. long. 
handling 1,500 tons per hour. 


CLERKS OF WORKS 
VISIT PAINT FIRM 


Donald Macpherson & Co., Ltd. 
played host to the North West Chapter 
of the Institute of Clerks of Works, at 
their works at Warth Mill, Bury, on 
November 12. The large party com- 
prised the chief clerks of works to a 
number of local authorities and well 
known architects in the Northern area. 
The party was received by the Company's 
Technical Director, Mr. J. R. Lord. 
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ELDCO PROCESSES, LTD., of Ash- 

ford, Middlesex, who are to market. 
under licence, the Conreur vertical roller 
coal dryer in the United Kingdom have 
recently completed an agreement with 
w. C. Holmes & Co., Ltd., for its manu- 
facture and installation. The Conreur 
dryer has been manufactured in France 
by Conreur Ledent & Cie for the past 
ten years and during this time more than 
one hundred installations have been com- 
pleted on the Continent of Europe having 
a total capacity of more than 2,300 tons 


per hour. 


Counter current drying 

The Conreur dryer, which is of sturdy 
construction, operates on the principle 
of counter current drying by which hot 
gases travel in the opposite direction to 
the wet feed. 

The dryer consists of a steel tower. 
divided into sections lined with refractory 
brickwork. Each section is fitted with 
two cast iron rollers, mounted in heat 
resisting bearings and driven at low speed 
from outside the dryer by a continuous 
sprocket chain. Power consumption is 
extremely low—a 25-ton per hour dryer 
requires only 5 h.p. The interior of the 
tower is fitted with cast iron baffles 
designed to direct the hot gases through 
the dryer with a minimum of resistance. 


Feeder for hopper 


The hopper at the top of the dryer is 
fitted with a feeder which discharges a 
thin ribbon of wet coal over the full 
width of the first roller. This discharges 
on to subsequent rollers which move in 
opposite directions thus forming a curtain 
of coal which falls uniformly from roller 
to roller until it reaches the bottom bin 
from which it is discharged continuously. 

The hot gases, produced by any suitable 
furnace using any type of fuel, enter the 
dryer at the base and rise through the 
descending coal. The baffles in the dryer 
and the arrangement of rollers compel the 
gases to pass through the coal curtain 
several times ensuring intimate counter 
current contact between the whole of the 
gas and the whole of the feed. This design 
ensures that the coal particles are separ- 
ated and dried at a speed greatly in excess 
of that possible in other types of dryers. 

The amount of dust discharged from 
this type of dryer is claimed to be sub- 
stantially less than that from other types. 
as the upper stages of the wet ribbon of 
coal filter the gases before they leave the 
dryer. It is, of course, always necessary 
to have some dust collecting equipment 
but the size of this can be comparatively 
small. 


Ease of control 


A special feature of the Conreur dryer 
is its ease of control. Final moisture con- 
tent can be maintained within close limits 
and no recirculation of dried products 
necessary. Maintenance is said to be 
extremely low. some plants having 
operated for several years with no repairs 
whatever. 


CONREUR VERTICAL ROLLER COAL DRYER 
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Elevations and cross section of the Conreur vertical roller coal dryer showing the hot 
air flowing upwards through the descending coal. 








An Explanation 


After p. 430 of the * Journal’ for December 3 had been 
correctly passed for press by us, the block in the Conreur 
Vertical Roller Coal Dryer article was removed by our 
printers for underlaying, and then reinserted by them the 
reverse way up. The article has, therefore, been reprinted 
this week as a loose insert to enable readers to rectify 
their copy of the December 3 issue. 
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B.C.R.A. PLANT 


HE opening by the Duke of Edinburgh of the British Coke Research Association’s new plant at Wingerworth, near 
Chesterfield, last week, marks a step forward in the co-ordination of research work being carried out by the coking industry. 
The Duke, who was carrying out a tour of North Derbyshire, was received by Lieut.-Col. Sir lan Walker-Okeover, Lord Lieutenant 
After unveiling a commemorative plaque, the Duke toured the laboratories and plant where he discharged a 
After leaving the research station, he opened the new extension at Chesterfield Technical College. 


In the photograph, the Duke is accompanied by Mr. Leslie O'Connor, Chairman of B.C.R.A., Mr. G. W. Lee, Director of 
Research, B.C.R.A., and Mr. T. C. Finlayson, Chairman of the Woodall-Duckham Construction Co., Ltd., the main contractors. 





Peterborough liquor 


Following the refusal of Peterborough 

City Council to take into its sewers all 
the gas liquor produced at the gasworks, 
in approach has been made to Old 
Fletton (Hunts.) Urban District Council 
in the hope that this neighbouring local 
iuthority might help. An examination 
of the position has revealed that the 
Urban District Council would have to 
| spend about £55,000 on extensions to its 
;sewage works and the provision of new 
}nlant, which would mean a 734d. rate 
lover the next 30 years, and the Council 
ire unable to help. 


Offer accepted 


‘he George Cohen 600 Group, Ltd., 
offer to acquire all the 1.6 mill. shares in 
the capital of G. Beaton & Son, Ltd., at 
4s. per share has Seen accepted by the 
holders of more than 91% of the shares 
and has accordingly become uncondi- 
j ional. 





Ideal Home 
Exhibition 


HE Daily Mail Ideal Home Exhibi- 

tion of 1959 will open at Olympia on 
March 3 and close on Easter Monday, 
March 30. It will not be open on Good 
Friday. 

The exhibition will include, in addition 
to its usual features, the British Pavilion 
which was seen by nearly 5 mill. people 
at the Brussels Fair. It is made up of 
the Hall of Tradition, the Hall of 
Science and Technology, and the Court- 
yard of Invention. 





CATHODIC PROTECTION 


Sturtevant Engineering Co., Ltd., has 
created within its central organisation a 
Cathodic Protection Department headed 
by Mr. J. H. Morgan, who has recently 
joined the Company. Cathodic Protec- 
tion is an electrical means of safeguard- 
ing ships’ hulls, metal piling, buried pipe- 
work, etc., against corrosion. 


Water holder 


Thame (Oxon) Urban District Council 
are proposing to purchase the site of the 
old gasworks from the Southern Gas 
Board. It is suggested that the gasholder 
on the site could be used for the storage 
of water for fire-fighting purposes. 


Steyning to close 


Steyning (Sussex) gasworks, founded 
100 years ago, is to close down, and gas 
will be supplied from Portslade. Alterna- 
tive work has been found for the 11 
employees, and the Manager, Mr. C. 
Brown, will stay in Steyning as Area 
Manager. 





No gas for them 


Houses at Charlbury and Middle 
Barton, to be built by Chipping Norton 
(Oxon) Rural District Council, will not 
include connections to gas mains because 
the price of carcassing each house has 
been increased from £3 to £7 by the 
Southern Gas Board. 






T has been known for some time that 
hydrocarbon-rich gas, of calorific value 
up to about 850 B.t.u. per cu.ft. can 
be made by the pressure hydrogenation 
of paraffinic light petroleum distillate at 
temperatures above 700°C.; then, about 
5 gal. of distillate are required per 1,000 
cu.ft. of hydrogen, and conversion to 
gaseous hydrocarbons is almost complete. 

It has now been found that when this 
oil: hydrogen ratio is increased, into the 
range 10 to 30 gal. per 1,000 cu.ft. hydro- 
gen, aromatic hydrocarbons are _ syn- 
thesised at temperatures between 700 
and 800°C.; up to 20 to 25% of the 
carbon in the feedstock can appear in 
this form. Yields appear largely inde- 
pendent of pressure and can be obtained 
with hydrogen-rich fuel gases as well as 
with commercially pure hydrogen. When 
the oil already contains aromatic com- 
pounds, these contribute to the yield. 

Not unexpectedly, the aromatic pro- 
duct consists of a mixture of several 
compounds; in the monocyclic fraction, 
for example, although benzene often pre- 
dominates, significant yields of toluene, 
the xylenes and other homologues are 
found. Since expansion in demand is 
likely to be for benzene (and for naph- 
thalene among polycyclic aromatics), 
there is need for maximum conversion of 
the mixture to these substances. 

This can be achieved by continuing 
the hydrogenation treatment, with the 
addition of more hydrogen; then, instead 
of synthesis, there is removal of the side 
chains from the aromatic nuclei, which 


remain unattacked in view of their 
greater stability. All the monocyclic 
compounds appear as benzene, apart 


from the small quantity of toluene that 
necessarily remains when equilibrium is 
reached. Similar changes increase the 
yield of naphthalene. The considerable 
quantities of unsaturated hydrocarbons 
formed during aromatic synthesis are 
converted to methane and ethane. 


High quality 


When the sulphur compounds in the 
distillate are completely removed, by a 
known method, there is then prospect 
of producing benzene of high quality, and 
it is for such benzene, as a raw material 
for the chemical industry, that demand 
will be strongest. Paraffinic compounds 
derived from the distillate cannot, if they 
survive hydrogenation, be readily re- 
moved from the benzene by fractiona- 
tion; but laboratory experiments have 
demonstrated that they are destroyed so 
thoroughly that a liquid is produced 





Light distillate 
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which is, in effect, indistinguishable from 
chemically pure benzene. When unpuri- 
fied oil is used, the benzene falls little 
short of the highest standard and then 
only in respect of its small residual sul- 
phur content. 

When purified distillate is used, not 
only the aromatic products, but also the 
gases, are free from sulphur compounds 
of all kinds. It is then possible, using 
a reformer, to devise a process in which, 
using only distillate and water as basic 
raw materials, pure aromatics and a 
sulphur-free town gas, low in carbon 
monoxide, are formed. In it, the light 
distillate is evaporated, purified, and 
hydrogenated. After the aromatic com- 
pounds have been condensed, a part of 
the hydrocarbon-rich gas is used to de- 
compose steam for hydrogen production 
in a pressurised reformer, the design of 
which is much simplified by the purity 
of the reactants. Carbon monoxide con- 
version and carbon dioxide removal fol- 
low, with the production of a hydrogen- 
rich gas. Part of this gas is used for 
purifying and hydrogenating the distil- 
late. The remainder, together with a 
stream of the debenzolised hydrocarbon 
gas, form the town gas product, which 
is ballasted by adding nitrogen obtained 
from the sulphur-free waste gases leaving 
the reformer combustion chamber. 

The petroleum refinery product known 
variously as ‘light distillate,’ ‘ primary 
flash distillate,” or ‘ light virgin naphtha, 
has appeared on the market in substan- 
tial quantities in recent years and is likely 
to be available for some time to come. 
Its volatility, the ease with which it can 
be stored and pumped, and its very low 
sulphur content, are among the features 
that have prompted the gas industry to 


24th Autumn Research Meeting—a ‘GAS JOURNAL’ abstract and discussion 


hydrogenation, with 








examine it as a raw material for gx 
manufacture. Ward has reported on jt 
performance in carburetted water gas anj 
Segas plants; it was among the feedstock; 
studied by Dent and co-workers in pila. 
plant studies of oil hydrogenation; anj 
Cockerham and Percival have describe; 
laboratory experiments on its catalytic 
gasification in steam. The latter two 
investigations, in which the distillate used 
was notably light and volatile, showed 
how oil hydrogenation and gasification 
can either form the basis of self-contained 
processes or can be used as enriching 
auxiliaries for a coal gasification plant. 
When these proposals were made, it 
was accepted that, when light distillate 
was used, no by-products were to be 
expected. This is an advantage in the 
catalytic process, put forward as it is 
for peak-load duties or for use on a rela- 
tively small scale in isolated localities 
where the maximum gas yield from the 
feedstock is required and the provision 
of handling facilities for liquid products 
might not prove justified. In the hydro- 
genation process, as described, in which 
the oil was fed into the hydrogenating 
gas at a rate sufficient to produce a gas 
of calorific value up to a little over 850 
B.t.u. per cu.ft., the distillate was nearly 
completely converted into gaseous hydro- 
carbons, principally methane; it was with 
heavier feedstocks (e.g., gas oil) that there 
were substantial yields of benzene and 
other aromatic hydrocarbon by-products 






































Practical advantages 





Certain observations were, however. 
made in the pilot-plant work on _ the 
hydrogenation of light distillate, which 
pointed to the possibility of producing 
benzene and other aromatic hydrocarbons 
with this raw material. It was realised 
that, if this could be developed, a process 
could be devised in which the many prac- 
tical advantages of using light distillate 
could be exploited, while at the same 
time there could also be a substantial 
yield of aromatic hydrocarbons, princi- 
pally benzene, to credit against the raw 
material cost. This observation was that. 
when there was imperfect mixing of oil 
vapour and hydrogen, a little benzene 
was synthesised, and it suggested that 
aromatic hydrocarbon formation might 
be encouraged by restricting the oppor- 
tunity for hydrogenation to methane, for 
example, by expressly using higher oil: 
hydrogen ratios or by lowering the 
pressure. The studies described in this 
paper have shown that this is so; with a 
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paraffinic feedstock, over 15% of the 
carbon in the oil can be recovered as 
monocyclic aromatic hydrocarbons. 

The paper proceeds to describe 
methods aimed at establishing whether 
the synthesis of aromatic hydrocarbons 
could be confirmed under conditions of 
‘ restricted opportunity for hydrogenation 
and, if so, the most favourable conditions 
for increasing it. The production of 
benzene and naphthalene was investigated 
with special reference to the production 
of pure benzene. Apparatus is described 
and illustrated and results are tabulated. 

Finally, a hydrogenation process is 
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described for town gas manufacture from 
light distillate with the production of 
benzene and naphthalene. Calculated 
sizes and quantities are tabulated for a 
plant to make 5 mill. cu.ft. per day of 
town gas of c.v. 500 B.t.u. per cu.ft. and 
density 0.8 from distillate from which a 
yield of benzene of approximately 20% 
is obtained. 

A provisional Patent Specification (No. 
23389/58) ‘Improvements in the Gasifi- 
cation of Hydrocarbon-containing Oils’ 
has been filed based on the findings of 
the paper. 


DISCUSSION 


Mr. C. H. Chester, Chairman, South 
Western Gas Board, said: Light distillates 
from the petroleum industry are now an 
‘out-of-balance’ product of the oil 
refineries—particularly in this country— 
with the rapidly growing demand for 
middle fractions and fuel oils. I suggest 
that they are too valuable, as a semi- 
refined fuel, to be burnt under boilers, 
and that it is right, in the national 
economy, that they should be further pro- 
cessed by the gas industry. 

Considerable work has already been 
done in this connection, and large quanti- 
ties are being used in water gas plants in- 
volving fuel bed reforming and carburet- 
ting. The use of this material in Segas 
and Onia-Gegi plants is developing 
rapidly, and we are experimenting at 
Gloucester with its use in our Hall and 
Jones plants. 

Existing plants operate generally at a 
thermal efficiency of under 80% and with 
the exception of the specialist Jones plant 
of limited application, yield no valuable 
by-products to contribute towards lessen- 
ing the cost of gas production. Such cost, 
therefore, is usually higher than that asso- 
ciated with traditional coal carbonisation 
processes, and gas from oil has been 
regarded mainly as peak-load gas or as 
a simple, although somewhat expensive 
method, of avoiding coke production. 

For more than half a century the im- 

portance of by-product recovery, particu- 
larly of coke, has been accepted as a pre- 
requisite of cheap gas. Profits may be 
made in the retort house, but only if 
coke can be sold freely at an economic 
) price. 
The plant described in this paper is an 
: application of a chemical engineering pro- 
cess in which some of the therms in the 
original feedstock are up-graded to more 
valuable therms in the by-products, and 
the whole economics of the process 
depend on the assured market for, and 
the price of, the pure benzene and other 
by-products. 

From what I saw in America a year 
ago, the production of such essential 
materials for the chemical industry from 
Petroleum products is growing very 
rapid!y, and I am sure that the gas indus- 
try in this country should seize the earliest 
oppor‘unity to enter this expanding and 
attractive market as a means of produc- 
ing cheaply such an ideal gas as is 
described in the paper for our main 
business. 

Dr Bronowski, in the Tenth Dalton 


Lecture to the Royal institute of 
Chemistry in October, 1957. quoted esti- 
mated demands for chemical benzene. 
These were based on the Paley report on 
demands in the United States of America 
and the organisation for European 
Economic Co-overation report on the 
Chemical Industry in Europe in Decem- 
ber, 1956. The production of pure ben- 
zene in the United Kingdom in 1955 was 
187 mill. lb., the estimated production of 
1975 is given as 560 mill. lb., with an 
estimated demand of 1,200 mill. Ib. 

There is a world shortage of benzene 
caused largely by the demands of the 
makers of styrene, synthetic phenol, 
nylon, aniline, and a variety of insecti- 
cides, and for plastics and synthetic fibres. 
Chemicals are now our third largest 
export, ranking only behind non-electrical 
machinery and vehicles. 

I have visited the Research Station at 
Solihull several times and I have been 
much impressed by the work of the 
research team there. Although they have 
the highest academic qualifications it is a 
joy to see that they still have both feet 
on the ground! They approach a problem 
with two questions in mind—first: ‘ Will 
it work? ’, and secondly: ‘ Will it pay?’ 
They have now developed a new process 
to the pilot plant stage which has many 
advantages. 

First, it uses light distillate as raw 
material, this being one of the easiest 
materials to gasify: 

Secondly, it will have a high thermal 
efficiency, and produce valuable aromatic 
hydrocarbons making an appreciable con- 
tribution towards process costs. 

Thirdly, it is a high-pressure process 
operating without the use of oxygen and 
the expensive plants for its operating pro- 
duction, and delivering gas at pressures 
adequate for long-distance transmission, 
which is, therefore, suitable for large 
central units and should well fit in with 
the proposed national grid for the gas 
industry, particularly when one considers 
the ease with which specific gravity, and 
combustion characteristics and the like. 
may be controlled to give a * tailor-made ’ 
gas as required. 

Fourthly, it produces a completely 
sulphur-free and almost non-toxic gas. 

Much more work is necessary before 
full-scale commercial plants can finally 
be designed and operated, and we look 
forward with very great interest to the 
results which we hope will be available 
in the near future from the 1 mill. cu.ft. 
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per day plant now completed and awaiting 
trials at the Solihull Research Station. 

The acid test of any gas-making process 
is the cost per therm, including capital 
charges, and after making due allowance 
for collateral advantages, such as freedom 
from organic sulphur and_ carbon 
monoxide. There is insufficient know- 
ledge, at present, on the yield in practice 
of benzene from the widely varying feed- 
stocks which may be available. Indications 
are that the net cost of materials for gas 
production from calculations we have 
made may vary by over 2d. per therm due 
to this cause alone. I suggest that this is 
a key point. 

The Customs and Excise duties on ben- 
zene produced from _ non-indigenous 
materials also operate against a process 
using a feedstock which, though home- 
produced, depends on imported raw 
material, and it may be desirable for this 
point to be clarified by the Gas Council 
at top level with the Treasury in the 
national interest, particularly in view of 
the great importance of the chemical engi- 
neering industry to this country, which 
still has great room for expansion. 

The South Western Gas Board has 
taken an active interest in these develop- 
ments, and for the last six months a 
specialist team under the Chief Engineer 
has been working in conjunction with a 
team from a selected contractor-consul- 
tant, with the fullest co-operation of Dr. 
Dent and his staff. Investigations have 
been carried out on the design of a 5 ill. 
cu.ft. per day unit, and its associated 
ancillary plant, on the ‘capital costs in- 
volved, and on probable operating costs. 
A joint tripartite report will be sub- 
mitted to my Board in ‘the course of the 
next two months, on which, it is hoped, 
a decision may be made regarding 
further gas production policy in our 
area. 

The knowledge which we have 
acquired in these investigations, and in 
connection with the reforming of light 
distillate in the Koppers-Hasche and the 
carburetted water gas plants’ has indi- 
cated a further possibly profitable use 
of this material. , 

Experimental work has been '‘proceed- 
ing for several montkis on the injection of 
light distillate into continuous and inter- 
mittent ‘vertical retorts ‘with controlled 
steam addition, atid ‘the fesults are so 
promising that two’ complete itistallations 
are now being equipped for this process 
in my area. It is too early to give 
detailed operational figures, but all in- 
formation will be made available when 
results have beén obtained on a full-scale 
basis. 

In conclusion, may I say how grateful 
the gas industry is to the research team 
for their practical vision of a chemical 
engineering process which’ may well 
revolutionise the industry. The hydro- 
genation of light distillate is another 
milestone on the way to hydrogenation 
of coal which we hope is not far round 
the corner. When this has been achieved 
a new era will have opened for'the gas 
industry with unprecedented scope for 
expansion and service to the nation. 

Mr. G. Claxton, Chief Chemist, Ben- 
zole Producers, Ltd.: Between the wars, 
home-produced: benzole was a most 
valuable contribution to the motor spirit 
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market and indeed, much benzole still 
finds an outlet in this way. I think that 
Dr. Bronowski’s estimate of the future 
benzole requirements shows a slightly 
pessimistic picture. Nevertheless, the 
demands for pure benzene are increasing 
yearly, and those responsible for making 
and selling coal-produced aromatic 
hydrocarbons regard it as important that 
the bottom of the barrel shall not be 
reached. 

It is true that aromatic hydrocarbons 
can be made from petroleum by 
catalytic reforming, indeed in America 
such methods are being used to close the 
gap. Extensive degradation of the 
hydrocarbons to methane is obviously 
undesirable unless a ready outlet for this 
methane is available. Indeed, in order 
to avoid this difficulty in petrochemical 
production special fractions are treated 
and special catalysts used. Dr. Moignard 
and his colleague, however, have got the 
best of two worlds; they can make and 
sell methane and they can provide a very 
useful contribution to the aromatic 
market. Moreover, benzene, the most 
needed aromatic, can be made at low ex- 
pense and of a quality that is competitive 
with that produced from petroleum. 


Hot potato 


Mr. Chester referred to the tax con- 
sideration in connection with the price 
of benzene. That is a hot potato, and 
I do not propose to discuss it in detail, 
but even if no tax changes are made 
I feel that the price obtained from this 
very pure benzene will still make it 
an economic speculation. 

Finally, I shall be glad to hear the 
authors’ opinion as to whether, as a feed 
stock, creosote, which is becoming rather 
a drug on the market, or even the less 
valuable fractions from vertical retort 
tars and benzoles could be used. It is 
also interesting to speculate whether the 
toluenes or xylenes recovered in other 
carbonisation processes could be put in 
with the stock feed and turned into ben- 
zene which, after all, is the aromatic we 
most require. 

Mr. T. S. Ricketts, Chief Engineer, 
Scottish Gas Board, said: My chief 
interest in the hydrogenation of light 
distillate lies in its application as an en- 
riching process for the purpose of in- 
creasing the calorific value of gas 
produced by the Lurgi process. 

The Lurgi installation now being con- 
structed in Scotland is designed on the 
basis that the carbon monoxide content 
of the gas produced in the Lurgi gasifier 
is reduced to well under 10% by shift 
conversion andthe carbon dioxide present 
in the resultant gas is then almost com- 
pletely removed in the Benfield washer. 
This leaves a gas with a hydrogen con- 
tent of approximately 75% and a calori- 
fic value of 400 B.t.u. per cu.ft., which is 
somewhat similar to the hydrogenating 
gases referred to [in Table 10 of the 
paper] and therefore well suited for 
application to the oil hydrogenation pro- 
cess. The results of the tests carried out 
by the authors, using a typical Lurgi gas 
as the hydrogenation gas, prove that this 
gas is satisfactory and, moreover, indi- 
cate that the presence of methane in 
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Lurgi gas is no drawback to the hydro- 
genation process. 

The results of the tests using Lurgi 
gas are given, and these experiments 
were carried out at a temperature of 
725°C., the yield of benzene approxi- 
mating to 8 to 10% when using high 
aromatic distillate. However, the in- 
creased in benzene yield when the tem- 
perature is increased to 800° can only 
be described as spectacular, and it is a 
pity that for comparison purposes the 
effect is rather cloaked by using a lower 
aromatic distillate. By interpolation, 
however, it is easy to compute the yield 
which could be expected from type B 
distillate such as is used in Table 10. 

The authors state that the Lurgi gas 
is a sulphur-containing gas and therefore 
the quality of benzene will be affected, 
but I would like to know what they think 
the sulphur content of Lurgi gas will be, 
bearing in mind the fact that prior to 
the hydrogenation process _benzole 
recovery is practised at 350 p.s.i., thus 
removing a large proportion of organic 
sulphur compounds, and this is followed 
by a wash with hot potassium carbonate. 
thus removing all the carbon oxy- 
sulphide. 

The results of the tests carried out by 
the authors have been based upon the use 
of both low and high aromatic feed- 
stock and the type of light distillate feed- 
stock to be supplied to the hydrogenation 
process has given us cause for consider- 
able thought. In the estimation of the 
final cost per therm of gas produced, the 
influence of benzene as a by-product has 
been most marked. We were impressed 
by the fact that the additional benzene 
produced from a high aromatic light 
distillate such as type B could appreci- 
ably reduce the cost per therm of gas 
produced; consequently, we searched for 
a distillate similar in composition to type 
B, that is, one with an aromatic content 
of 19%. We have, not however, had a 
great deal of success so far; in fact, 
knowing the importance of aromatics to 
the oil industry I see no reason why they 
should provide us with aromatics in light 
distillate. 


Open question 


As a long-term policy therefore we are 
bound to ask ourselves the question 
“what will be the composition of the 
light distillate to be supplied over a num- 
ber of years?’ The authors have drawn 
attention to this important point where 
they state that it is an ‘open question 
how far the gas industry should expect 
to obtain high aromatic feedstock.’ 

To my mind, therefore, the economics 
of the process should be based on the 
production of gas and benzene as a by- 
product from feedstock which has a 
negligible amount of aromatics initially. 

On examining [a table] showing yields 
of gas and by-products from a theoreti- 
cal plant, it seems to me that it is based 
on a feedstock of high aromatic content; 
that is type B. If this is so I would be 
interested to hear what would be the 
yields based on a feedstock having a very 
low aromatic content. 

Mr. Eric O. Rose, Chief Engineer, 
Eastern Gas Board: The work on this 
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development entirely to the form 


On of 
aromatics in a pure state during the pro- 
cess of hydrogenation, is much more 


complicated. The nett material cost of 
the gas finally produced will depend on 
the prices realised for the benzene, napb- 
thalene and other products, but estimates 
on current prices give a resulting gas 
cost of the order of 2d. a therm for nett 
materials. This is, of course, ai first 
sight, highly attractive, but it is necessary 
to consider what one would be faced with 
in installing plant on such a basis. 


More stringent 


If the estimated low gas cost is to be 
maintained, something of the order of 
80% of the feedstock cost has to be 
recovered as by-products. The demand 
and price for all these must be main- 
tained. This condition is much more 
stringent than that under which we manv- 
facture coal gas and, if the process were 
widely adopted, we should be returning 
to a situation of dependency on the 
financial year of products. This is a 
condition from which we have all been 
seeking to escape. 

There may be little doubt that a 
demand for benzene exists and could be 
further stimulated, but there are a num- 
ber of matters that must be given most 
serious consideration if any widespread 
application of the process is to be 
adopted as part of a general gas produc- 
tion scheme or much capital expended 
in the construction of suitable plants. 

First, the output of benzene and naph- 
thalene must each be separately con- 
trolled to conform to the demand of the 
particular moment. Secondly, there is 
always the possibility that, the process 
having been established, the prospective 
purchasers of products might decide to 
produce their own benzene by a similar 
—or by some other—process. 

Thirdly, there is the doubt that exists 
in all our minds as to the length of time 
over which light distillate will be readily 
available. Many boards have been able 
to enter into medium term contracts, but 
development in these fields is now so 
rapid that alternative uses for this feed- 
stock—or indeed any other ‘surplus’ 
feedstock might be developed at very 
short notice. It would seem therefore 
that the present capital basis of the gas 
industry, whereby plant of this kind could 
not be written off in less than 20 years, 
is not well suited to enterprise of this 
kind. A shorter write-off has been sug- 
gested, but if this were fixed at only 
seven years, something approaching 4d 
a therm would be added to the cost of 
the gas, so that as a gas-producing unit 
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| have t ied to approach the matter 
from anot! -r angle. What else could 
we do wit: one of these plants if we 
had it? First, we could use it as de- 
signed to the extent that the markets 


for products permitted. Secondly, the 
second stage of hydrogenation could be 
reduced or eliminated, reducing, in the 
jimit, benzene production to a proportion 
little more than that associated with coal 
carbonisation. Such products as were 
made would not however be so pure, but 
it could still be possible to produce gas 
at a reasonable figure. Thirdly, the 
reforming stage could no doubt be 
adapted to reform imported methane at 
a high efficiency. Fourthly, I do not see 
why Lp. gases should not be handled also, 
purely for reforming. 

| have not worked out the capacities 
and proportions for all this and doubt- 
less substantial modifications to the origi- 
nal conception would be necessary. Per- 
haps you can see what I am driving at. 
We are presented with the possibility of 
a number of new fuels. Of none of 
them can we be certain. The position in 
regard to feedstock was never more fluid 
than it is to-day. We have to prepare 
for handling imported methane but one 
can never be sure there would not be an 
interruption in supplies. We can build 
a cyclic reforming plant to handle every- 
thing from light distillate downwards. 
Having developed our fundamental 
high pressure hydrogenation and reform- 
ing processes, is there not a need now 
to develop a ubiquitous continuous high 
pressure plant adapted to handling a 
number of feedstocks and producing 
aromatics at option? 


Wider uses 


I should very much like to hear what 
the authors have to say on the wider uses 
of these processes in using different feed- 
stocks with different products. That is 
one of the things we want to know 
before we can embark on high capital 
expenditure on a great number of these 
plants. 

Mr. H. Redman, Chief Development 
Engineer, North Western Gas Board, 
said: It has long been known in car- 
buretted water gas practice, that the pre- 
sence of hydrogen increases the gaseous 
thermal yield obtained from the enrich- 
ment oil and, since such cracking reac- 
tions themselves produce hydrogen, their 
severity could be expected to be less as 
the hydrogen partial pressure is increased. 
It is none the less rather surprising that 
the decomposition of light distillate pro- 
duces very little carbon even at a tempera- 
ture of 725°C. and in some 0.5 atmos- 
pheres partial pressure of hydrogen, and 
that an increase in the hydrogen partial 
pressure hardly affects the amount of 
carbon deposited. 

it would seem that conditions are only 
severe enough to just rupture the paraffin 
chains so that the radicals are hydro- 
genated or form rings before they can 
break down to carbon. These reactions 
must therefore have a speed at least 
equal to the chain-cracking reaction, for 
these conditions of temperature, pressure 
and chain length. This is very fortunate 
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as it enables aromatisation to be prac- 
tised by a cracking reaction without the 
formation of appreciable quantities of 
carbon or the use of a catalyst. Presum- 
ably we could expect to synthesise aro- 
matics from gas oil or fuel oil in atmo- 
spheres of low hydrogen partial pressure, 
but there would doubtless be an increas- 
ing tendency to produce carbon and we 
should be trying to do two things in one 
vessel under conditions which could, this 
time, hardly be expected to be perfect 
for each. For example, with fuel oil a 
temperature low enough to keep down 
carbon formation during synthesis, might 
not be high enough to hydrogenate the 
products to gaseous paraffins and unsub- 
stituted rings. It would be useful to 
know the effect of using heavier distillate 
and residual fuel oils. 


True space velocity 


The authors have used a ‘ nominal con- 
tact time’ concept as the basis for their 
experiments rather than that of true space 
velocity of the reactants. While this is 
useful when considering the effect of 
varying operating conditions with a given 
reactor, it is probably less useful when it 
is necessary to design a reactor. This 
applies particularly to the effect of vary- 
ing the oil/hydrogen ratio, where two 
conditions change together, namely true 
space velocity and oil/hydrogen ratio. 

When considering their process for a 
sulphur-free feedstock, the authors pro- 
pose a pure carbon bed rather than the 
silica-alumina catalyst which was used in 
the experiments. This would doubtless 
be the desulphurised product from an- 
other reactor. Has this decision to use 
carbon been influenced by the desirability 
of avoiding a catalyst regeneration pro- 
cess or the cost of catalyst rejection, or 
just by the consideration of pure con- 
venience allied to the possibility of re- 
duced xylene production? Presumably 
pretreated coke could have been used for 
the purified light distillate experiments. 

The authors describe the application 
of their work to such a gas production 
scheme, involving the use of a reformer, 
as has been described before by Dr. Dent 
and his co-workers, but they also point 
out that the production of a greater pro- 
portion of aromatics can now be envis- 
aged in any oil hydrogenator application 
using light distillate. Control would be 
relatively simple in practical operation, 
being confined to varying the relative 
proportions of hydrogen put into the top 
and bottom beds and to varying the oil 
injection rates, due regard being paid to 
gas quality of course. 

In a paper of this nature I agree that it 
is not possible to complicate the sche- 
matic flowsheets unduly by including heat 
exchangers, emergency and service fea- 
tures and so on but it is well to remember 
that they do exist and can be quite 
expensive in practice. In designing a 
full-scale unit on the lines of the scheme 
set out in the paper, it would be impor- 
tant to take cognisance of the fact, too, 
that the respective plant items are very 
interdependent. It would be necessary, 
for example, to have hydrogen storage in 
order to start up after each shut down. 
Then one would have to consider whether 
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a fault in the distillate purification system 
should be allowed to shut down the plant 
due to lack of distillate supply, or whether 
sulphur might be allowed to pass forward 
and if so what its effect on the down- 
stream plant would be, or whether there 
should be storage of purified light distil- 
late, which would involve some heat loss. 
The authors suggest that it might be 
desirable to recycle the carbon bed. This 
appreciably lengthens the hydrozenator, 
which then becomes similar to the heavy 
fuel oil hydrogenator described two years 
ago by Dr. Dent. 

The authors have not included a ben- 
zene washing plant in their scheme and 
it would be interesting to know whether 
they are satisfied that there would be no 
serious carbon deposition on the nickel 
reforming catalyst. 

In connection with the pressure re- 
former it is interesting to note that tube 
reformers with after combustion stages 
and operating at some 3-10 atmospheres 
are already in commercial use. They are 
not, however, suitable above 10 atmo- 
spheres and if it were considered desirable 
to instal a hydrogenator/reformer plant 
for higher pressures then a reformer 
would have to be developed, or pressure 
reduction followed by recompression 
would be necessary. A high pressure re- 
former would, however, raise problems 
which might be costly to solve. For 
example, it might be desirable to depres- 
surise the combustion chamber for bur- 
ner maintenance and this means that the 
heat transfer tubes would need to be 
designed for the full temperature and 
pressure _ differential. Alternatively, 
should the gas turbine or air compressor 
accidentally stop, there is risk of the com- 
bustion chamber depressurising. This 
could probably be avoided but not with- 
out some cost. 


Might not be suitable 


The waste heat boiler, if of tubular 
design, might not be suitable for the 
higher operating pressures. 

When considering the construction of 
a hydrogenator/reformer plant, consider- 
ation would have to be given to the 
question of whether it should be designed 
to use light distillate only or a whole 
range of feedstocks. While light distil- 
late might at present be attractive, it 
seems to be an open question whether 
it will be able to give the cheapest net 
materials cost throughout the whole life 
of the plant, unless this is written off 
quickly. It is probably desirable to de- 
sign the plant for any oil, which means 
using a higher pressure and making pro- 
vision for a feedstock which contains 
sulphur. 

Variations of oil feedstock to a hydro- 
genator/reformer plant present interest- 
ing control problems particularly when 
consideration is given to producing an 
interchangeable gas at all times. 

The authors have taken a_ thermal 
credit for the carbon production. I should 
have thought this was a waste product 
and should have been ignored in assess- 
ing the thermal efficiency. 

Mr, J. A. Prigg, London Research 
Station, Gas Council: The largest single 
product of the process described by the 
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authors is, of course, the town gas, repre- 
senting about two-thirds of the thermal 
output of the process. It is therefore 
probably worthwhile to consider the pro- 
perties of the gas in relation to the con- 
ditions of the process and the yields of 
other products. 

If the analysis of the final town gas 
given in the last section of the paper is 
used to calculate the approximate com- 
bustion characteristics of the gas it will 
be found that the gas is marginal with 
regard to the tendency for flame lift to 
occur with non-aerated flames. 

The gas would be less marginal if it 
had a lower inert content or a higher H, 
content. Lower inerts would result from 
a smaller addition of waste gas and this 
might be achieved by producing a hydro- 
carbon gas of somewhat lower calorific 
value. Alternatively the hydrogenation 
gas might be produced with a lower 
methane and higher H, content. Perhaps 
the authors could say whether these sug- 
gestions are practicable. 

The authors are to be congratulated on 
the low CO content of the gas. This is 
brought about by the conversion of the 
CO in the hydrogenation gas to CO, and 
washing this out with K.CO,. This is no 
doubt desirable in order to produce a 
H,,—rich gas for the hydrogenation pro- 
cess, but for town gas production the 
carbon dioxide might be left in the gas 
so that less waste gas is required for the 
adustment of specific gravity in the final 
stage; in fact, this might give a rather 
better gas. 


Soot former 


It is to be hoped that not too much 
benzene will be left in the final gas for 
benzene is, of course, the great soot 
former in gas appliances. These are 
designed to withstand some benzene but 
a proportion higher than usual may be 
difficult to accommodate. The amount 
left will depend on the pressure of the 
reactor. 

In reply, the authors wrote: There is 
room for debate about the future of light 
distillate supplies and conflicting opinions 
were expressed, notably by Mr. Chester 
and Mr. Rose. All would agree that it 
would be prudent so to design the process 
and plant that the new capital investment 
can be written off over a comparatively 
short period; then, if distillate were avail- 
able after the expiry of the medium- 
term contracts which can now be nego- 
tiated, continued operation of the process 
would be specially attractive. 

We agree with the speakers who 
urged that it would be wise to consider 
design in relation to the use of alterna- 
tive oils. It can be emphasised that the 
reactor would, as indeed Mr. Redman 
pointed out, resemble the hydrogenator 
for fuel oil which was described by Dr. 
Dent two years ago; indeed, so far as 
using light distillate is concerned, all that 
is needed to obtain a yield of aromatics 
rather than complete conversion to 
methane and ethane is to arrange for the 
hydrogenating gas to be divided into two 
streams, one of which enters with the oil 
while the other is introduced higher up 
the reactor. In fact, it is probably best 
to regard the present proposals as a modi- 
fication of the oil hydrogenation scheme 
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which is particularly applicable to light 
distillate, since only distillate is capable 
of being supplied mixed with hydrogen in 
the concentration necessary for aromatic 
hydrocarbon synthesis. 

Thus, the treatment of alternative oils, 
such as creosote or vertical retort tar, 
about which Mr. Claxton enquired, or the 
wide range of petroleum oil feedstocks to 
which Mr. Redman referred, needs rather 
to be considered as an example of oil 
hydrogenation in circumstances which 
would not allow the formation of addi- 
tional aromatics. Then, the aliphatic part 
of the oil would be gasified, and the 
aromatic part recovered with more or less 
thorough removal of aliphatic side chains 
according to the working conditions. Oils 
which cannot be completely evaporated 
could not be suvplied to the reactor as it 
was illustrated in the revort. but this is 
a distinction which would be of small 
significance when, as indicated, a coke 
circulating system is likely to be neces- 
sary. It follows that the alterations which 
would be needed if a plant had to be 
converted from distillate to heavy oil pro- 
cessing would be comparatively small and 
inexpensive. 

There was agreement that the demand 
which exists for benzene offers good 
prospect of a secure market; Mr. Chester, 
for example, referred to ‘a world shortage 
of benzene.’ No doubt, as Mr. Rose indi- 
cated, the market could ultimately be 
weakened, at any rate in this country, by 
the production of very large quantities 
but it is more likely to be a matter of 
bringing plants into operation at times in 
the future related to the demand which 
would be being created by the potential 
availability of the pure product. 

We do not expect circumstances to 
arise which would favour Mr. Rose’s pro- 
posal to dispense with the second addition 
of hydrogenating gas; demand for toluene 
and for the other derivatives of benzene 
in the proportions in which they are first 
formed is not regarded by any authority 
as likely to keep pace with that for 
benzene itself. In addition, there would 
be the disadvantage that the gas would 
contain substantial concentrations of un- 
saturated hydrocarbons which, apart from 
being undesirable in themselves, might 
cause difficulty with carbon deposition in 
the reformer; it would be a pity to sacri- 
fice the opportunity which the final hvdro- 
genation affords of eliminating them 
from the gas. In a related connection, 
it is possible, as Mr. Redman indicated, 
for a diagram to be too diagrammatic; 
there is need, as he pointed out, for com- 
plete removal of benzene from the hydro- 
carbon gas by some kind of stripper, not 
only because of reformer performance 
but also to ensure maximum recovery. 

When the process is considered as a 
means of recovering benzene from oils 
which already contain aromatic rings, 
both Mr. Claxton and Mr. Rose stressed 
that the gas industry is more favourably 
placed to use it than any other since it 
has an immediate outlet for the gas pro- 
duced and is fully equipped to deal with 
it. It can be emphasised that when it 
is applied to light distillate, the process is 
primarily a gas-making one, even with 
high-aromatic distillate, since the prepon- 
derating part of the hydrocarbon sub- 
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with an oil containing only 2.5% g 
aromatics, benzene and its homologue 
have been produced in the laboratory jp 
quantities equivalent to a 16.3% vield of 
benzene itself, with an initial oi!/hydro. 
gen ratio of 20.9 gal. per 1,000 cu ft., by 
this has not yet been reproduced in th 
small pilot plant which was described, 

Mr. Redman mentioned a considerable 
number of questions which would aris 
in the commercial development of 4 
plant, and it is helpful to have thes 
brought forward at this stage. He 
stressed, as did Mr. Rose, that capital ex- 
penditure would be needed, and the pro- 
cess has then to be compared with those, 
such as gasification in water-gas, Segas, 
or Onia-Gegi plants, or the later develop- 
ments which Mr. Chester mentioned, 
when existing plant is used. It will bea 
matter of experience and study to see how 
far the sacrifice in yield of higher quality 
benzene, and the loss of opportunity to 
make a really sulphur-free gas, very low 
in carbon monoxide, is to be preferred to 
installing new plant. 


Blow-off limit 


Mr. Prigg pointed out that the com- 
position which was given for the final 
gas was not ideal in that it contained too 
high a proportion of inerts to be suff- 
ciently far from the blow-off limit. The 
figures were, of course, examples only; 
there is room for manipulation and if re- 
placement of nitrogen by carbon dioxide 
would be helpful it is agreed that this 
could be done by controlling the output 
of the carbon dioxide washer on. the 
waste gas line which provides the ‘ nitro- 
gen gas.’ But the difficulty, at bottom, 
is only a consequence of seeing that the 
carbon monoxide concentration in the 
final gas is low; therefore, so far from 
being a feature of this process or of 
pressure processes in general, it is likely 
to arise whenever the attempt is made 
to detoxify town gas. Over a substantial 
area of supply, therefore, it might need 
to be dealt with more radically than Mr. 
Prigg suggests. 

In reply to Mr. Ricketts, no doubt the 
sulphur content of the Lurgi gas which 
is to be purified as he describes will be 
very low. More generally, the degree of 
purification achieved depends, plainly, on 
the detail of the arrangements which are 
made; the comment in the paper which 
prompted the question was intended to 
indicate that benzene produced using 
hydrogenating gases containing normal 
amounts of organic sulphur may well fail 
to meet the synthesis grade benzene 
specification on sulphur content. 













































RE 


1958 


as. Mr 
that th 
eXampk 
Sed On a 
w Seems 
AS true 
a high. 
at Quite 
ynthesis 
1, it wa 
ial Sup- 
rded 4 
IN Com. 

Might 


itioned, 
ill be a 
ee how 
quality 
nity to 
ry low 
Tred to 


: com- 
> final 
ed too 
: suffi- 

The 
only; 
| if re- 
ioxide 
it’ this 
yutput 
n the 
nitro- 
yttom, 
at the 
n the 
from 
or of 
likely 
made 
antial 
need 


» Mr. 


it the 
vhich 
ll be 
se of 
y, on 
) are 
hich 
d to 
ising 
rmal 
fail 
zene 


3, 1958 


Decemb« 


Experiences 


with 


LLL 


refinery 


GAS JOURNAL 


¥ 


~ 


Southampton 


Hy 


By 
W. F. THORNE 


B.Sc., MInst.Gas E., A.R.I.C.. 
CHIEF CHEMIST, 


R. K. HARRISON, 


M_Inst.Gas E., 


KEY 


NEW FOREST BOUNDARY 


MAJOR ROADS 


15°C. GAS MAIN 


REGIONAL DISTRIBUTION ENGINEER, ' 


SOUTHAMPTON, 


and 


J. R. FAIRMAN, 


Assoc.M.Inst.Gas E., 


ASSISTANT WORKS SUPERINTENDENT, of 


SOUTHAMPTON, SOUTHERN GAS 


HE possibility of using refinery gas 

from the Fawley refinery was first 
raised by the Board with the Esso Petro- 
leum Co., Ltd., two years before the 
refinery was put to work in 1951. At 
that time, the Esso Petroleum Company 
could not be sure of the quantity or 
quality of the gas that would be avail- 
able, since these depended upon the 
yields from their various units, not then 
ascertainable with any precision; conse- 
quently, they were unable to guarantee 
the availability and continuity of refinery 
gas in a sufficient quantity to make it 
economical or possible for the Southern 
Gas Board to use it. The Board was 
faced with an additional problem because 
at that time many technical developments 
were taking place in the field of gas 
production, and it was not easy to see 
clearly ahead for the period that would 
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be needed to make econo- 
mical any scheme for the 
use of refinery gas. 

Nevertheless, negotiations 
continued and examinations 
the many _ technical 
aspects of the use of refinery 
gas for specific projects were 
pursued. The matter was 
complicated by the fact 
that, even if continuity of supplies could 
have been assured, market conditions and 
prices were changing very rapidly and it 
was difficult for either party to envisage 
with any certainty a future policy that 
would be satisfactory in all circum- 
stances. 

Later, as production at the refinery 
progressed, the Esso Petroleum Company 
was able to obtain a clearer picture of 
the pattern of future unit yields and mar- 
ket requirements for various petroleum 
products. The Board, also, was able to 
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see more clearly the probable impact of 
new gas-making techniques. In conse- 
quence, in the summer of 1954, the Board 
was able to consider new suggestions 
regarding availability, contract periods 
and prices, including the guarantee of a 
considerably greater quantity of refinery 
gas than hitherto, giving possibilities of 
much wider scope for its use. 

The Board felt that, for national rea- 
sons, the use of refinery gas should bring 
about the maximum saving in coal and 
gas oil, subject to the necessity of ensur- 
ing no undue reduction in the production 
of coke, which locally was in good 
demand. 

The Board considered that refinery gas 
might be used for a town gas supply in 
three ways :— 

(1) By direct mixture with an existing 
supply. This might limit the quan- 
tity of refinery gas because the per- 
formance of appliances could be 
affected by changed combustion 
characteristics. 

(2) By complete substitution of an 
existing supply. This would entail 
alteration to all appliances and 
meters. 

(3) By modifying the properties of 
refinery gas in such a way that the 





resultant gas would be interchange- 
able with a normal town gas in a 
substantial proportion, with no 
adverse effect on appliances. 

The first method was not attractive, 
because the cost of a pipeline to convey 
the relatively small quantities of refinery 
gas that could thus be used would be 
uneconomical. 

The second method was impracticable, 
because: 

(i) There was insufficient refinery gas 
available, 

(ii) There would be a_ considerable 
cost in converting customers’ 
appliances and meters, and 

(iii) existing gasworks plant would be- 
come redundant except for a few 
weeks annually during refinery 
maintenance periods when the 
availability of refinery gas would 
be reduced. 


The third method is the least efficient, 
thermally, but it does enable consider- 
ably greater quantities of refinery gas 
to be used. The desired change in the 
properties of refinery gas can be brought 
about by the so-called ‘reforming’ pro- 
cess. (The French word conversion is 
more apt.) 

In view of its geographical position, 
and having regard to the amount of 
refinery gas available, the Southampton 
gasworks was the most suited to receive 
refinery gas from Fawley. There were 
at this works a number of coal gas plants 
of suitable size where the make of coal 
gas could be displaced by reformed refin- 
ery gas. The use of refinery gas was 
expected to give greater flexibility to the 
Board’s methods of gas making and 
to enable an improved balance to be 
maintained in respect of the economics 
of coal used for carbonisation and the 
requirements of the coke market. 

It was, therefore, proposed that the 
reformed refinery gas should be used 
to displace part of the normal coal gas 
and nearly all the water gas then made 
at this works. American experience of 
reforming refinery gas in the fuel bed of 
a water gas plant generator, had indi- 
cated that he output of that plant is 
much greater than when making normal 
water gas; consequently, it was planned 
that the refinery gas would be used to 
obtain the maximum output from exist- 
ing plant. 

This increased output was expected to 
play a large part in making use of the 
flexibility that refinery gas provides. The 
possible saving of coal was estimated to 
be of the order of 115,000 tons per 
annum, with reduction in the amount of 
coke available for sale of only 2,000 tons 
per annum. There would also be con- 
siderable saving in the amount of gas oil 
and medium fuel oil used in water gas 
manufacture, but, on the other hand, 
there would be loss of by-products such 
as tar, sulphur and ammonia. All these 
considerations were taken into account 
in deciding how the refinery gas could be 
used to best advantage. 

The principal technical matters in- 
cluded in the contract bettween the 
Southern Gas Board and the Esso Petro- 
leum Co., Ltd., are as follows :- 
Quantity—The quantity is not to 
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exceed 50,000 therms per day at a steady 
hourly rate that should not fluctuate by 
more than +100 therms in any hour. 
The Esso Petroleum Company is not 
required to deliver at any moment at a 
rate in excess of 52,500 therms per day. 
The Board is required to give seven days’ 
notice of its anticipated daily require- 
ments and at least 24 hours’ notice of 
any changes in excess of +2,500 therms 
per day. The minimum quantity of gas 
that the Board must purchase is 5 mill. 
therms per year. When parts of the 
refinery are shut down for maintenance, 
the obligation of the Esso Petroleum 
Company is to supply not more than 
9,500 therms per day, at a rate at any 
moment not in excess of 11,000 therms 
per day. 
Plant Shut-down at Refinery.—A sec- 
tion of the refinery plant producing gas 
will be shut down for periods not exceed- 
ing 35 days (with six weeks’ notice) in 
about one year, or not exceeding 42 days 
(with three months’ notice) in about 18 
months. In addition, in ten years there 
would be three shut-down periods each 
of not more than 56 days (with six 
months’ notice). 
Quality—tThere is no specification for 
the normal composition of the refinery 
gas, and the Southern Gas Board has to 
take whatever quality is available from 
time to time, with the following limita- 
tions : — 
(i) The minimum calorific value will 
not be less than 800 B.t.u. per 
cu.ft. 
(ii) The minimum average calorific 
value per calendar month will not 
be less than 870 B.t.u. per cu.ft. 
except during periods of restricted 
supply. 
(iii) The maximum hydrogen sulphide 
content will be 2%. This limit 
was based on two considerations: 
(a) From experience in America, 
it appeared that this would be 
the highest concentration that 
would not give excessive for- 
mation of organic sulphur 
compounds in the fuel bed. 

(b) It was thought unwise to sub- 
ject the main conveying the 
refinery gas to greater con- 
centration. 

(iv) The maximum pressure of the gas 
at the delivery point into the 
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Board’s main will be Ib. per 
sq. in. 

(v) The oxygen content ill not 

exceed 4%. 

This limit was included in 1 agree. 
ment entirely as a safeguard ag ast fo. 
mation of an explosive mixtur. which 
by calculation would need 16°, of oxy. 
gen. The normal oxygen conte. - of the 
gas was claimed to be less thas 0° 

Price—The price of refiner, gas ; 
related to the price of 3,500 sec. ‘uel gij 


and changes up and down with 1 :e pric 
of fuel oil. It is to be apprecia.ed tha 
the drawbacks of the periods 0! dimip. 
ished deliveries and the high hy droge 
sulphide content of the gas are ;cflectej 
in the price paid. 

The paper describes the proccsses x 
Fawley from which the refinery gase 
are derived. It discusses the route of th 
transmission main and describes its cop- 
struction, cathodic protection, testing, et 
The plant for the conversion of refiner 
gas at Southampton works is discussed 
and described with results. 

Since July, 1957, 17 mill. therms of 
refinery gas have been used at South 
ampton for production of town gas, and 
experience gained has led the Board to 
the following conclusions :— 


(1) That fuel-bed reforming of refinery 
gas can be carried out successfull 
both from technical and econo- 
mical points of view. 

(2) That gas made is satisfactory in 
composition and is interchangeable 
with other gas produced in the 
area. 

(3) That the process makes a substan- 
tial reduction in the carbon mon- 
oxide and organic sulphur con- 
tents. 

(4) That the composition of refiner 
gas is not critical to the process 
and complete flexibility is main- 
tained. 

(5) That the process 
effluent problem. 
(6) That the use of this process has 
enabled integration to be acceler: 
ated and has, therefore, contributed 
towards reducing the overall cost of 

gas manufacture. 

(7) Utilising refinery gas in this way 
has helped to conserve the nation’s 
fuel resources. 


produces n 


DISCUSSION 


Dr. A, E. Haffner, Chief Engineer, 
Southern Gas Board, said: Only after 
the refinery gas contract was signed were 
the orders placed for mains and main- 
laying and for plant modifications. 
Eighteen months were scheduled for the 
work to be carried out, but in 12 months 
the new gas was reaching the customers. 
It is fitting here to acknowledge the work 
carried out by the Power-Gas Corpora- 
tion in rapidly carrying out plant 
modifications which have proved to be 
most effective and which required no 
subsequent modification. 

The gasworks is separated from the 
Fawley refinery only by a gas main, but 
they could be in two different worlds, 
had we not overcome the language diffi- 


culties, learned each other’s terminolog) 
achieved an understanding of each 
other’s difficulties and managed to con- 
duct the business we have in common 
without constant reference to the exac! 
terms of the agreement. 

The Southern Gas Board covers 
considerable area of mainly rural com- 
munities which is not ideal from the 
gas supply point of view. Along its 
coastline it has facilities for taking in 
sea-borne coal, and at Southampton 
Durham run-of-mine coal is discharged 
from colliers. Some of our cheapest 
coal arrives via Southampton Water and 
would tend to cause us to concentrate | 
on coal carbonisation there. But the 
same Southampton Water 
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Fawley reinery possible, and with these 
two advaatages Southampton works is 
well favoured. It is the second of these 
advantages Which is now being exploited. 

The b:oad effect of the supply of 
refinery gas has been to close down five 
works, 2i! of which had _ horizontal 
retorts, besides shutting down horizontal 


benches at works which are still in 
operation. Thus plant which is not not- 
able for thermal efficiency or coke 
quality or low labour requirements and 


is looked upon with disfavour because 
of atmospheric pollution, has been 
eliminated. Only 2% of the installed 
capacity in the Board is now based on 
horizontal retorts. 

Although prominence has been given 
to fuel bed reforming, this process was 
chosen because it was more immediately 
available and enabled us to pursue more 
rapidly our integration plans. Otherwise 
we should have had to wait at least 
another year for the two 8 mill. cu.ft. a 
day Onia-Gegi plants which are about 
to go to work. These plants are similar 
to the Romford plants, but have two 
catalyst beds in the reactors with inter- 
mediate combustion, and have a chimney 
of sufficient height to permit heavy fuel 
oil or tar to be burnt during the blow 
instead of refinery gas if we so desire. 
When these catalytic plants have settled 
down to work the carburetted water gas 
plants will be operated on fuel bed re- 
forming of virgin naphtha. 

The fuel bed reforming process, of 
course, consumes coke, and if coke is out 
of balance there is a means in this pro- 
cess of adjusting the coke available for 
sale. 


Second washbox 


The detailed results of the test revealed 
possibilities of improvements which have 
since taken place, particularly in the re- 
duction of potential heat losses in the 
stack gases, Efficiencies of about 84%, 
have now been attained, and if the 
make gases were caused to pass through 
the waste heat boiler by providing a 
second washbox this efficiency could 
probably be raised to 86%. 

Thus the experiences at Southampton 
during the last 16 months have enabled 
us to proceed with our integration more 
rapidly, and now we have a choice of 
fuel bed reforming or catalytic reform- 
ing which will enable us to use refinery 
gas, virgin naphtha, fuel oil and coke to 
suit our varying needs. 

Mr. S. L. Wright, Gas Engineer, Wales 
Gas Board, said: Unpurified refinery 
gas has been purchased from the B.P. 
(Llandarcy) refinery and supplied direct 
by the Wales Gas Board to a factory 
nearby since late in 1956. This factory, 
which manufactures carbon black, is 
using the refinery gas in a newly de- 
veloped type of furnace, to produce the 
heat required to crack the fuel oil from 
which the carbon is produced. The 
daily quantity of refinery gas handled 
varies from 5,000 to 6,000 therms. 

The Fawley gas consists mainly of the 
lower hydrocarbons (43.9% C,H, and 
CH,) together with some 26% un- 
saturated hydrocarbons up to C,, 
whereas the Llandarcy gas contains less 
than 20% C, and C, products with 68% 
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C, and C, gases. The hydrogen contents 
are 15.5 and 3.9%, respectively, and 
specific gravities 0.96 and 1.52. 

The Llandarcy gas has a calorific value 
of 2,300 B.t.u. per cu.ft. and H,S content 
of 2,000 grains. 

It has been found that hour to hour 
variations in calorific value are not very 
great, but there is a daily swing of about 
100 B.t.u. within the range 2,000 and 
2,300 B.t.u. The specific gravity range 
has been 1.3 to 1.5. 

Refinery gas is obviously a loose term 
that can only be approximately defined 
after full consultation with the refinery 
concerned. The authors have recog- 
nised this. - 

Despite the high H,S contentgof the 
refinery gas at Llandarcy it has been 
found possible to use steel for the 
refinery ring fuel main which operates at 
25-30 Ib. pressure, and therefore the 
6,900 yards of 8 in. main from the re- 
finery to the chemical works have also 
been constructed in steel. Cath@flic pro- 
tection has been provided. 

Reference is made to fuel bed clinker- 
ing conditions. It is calculated that 
the ash removal rate with fuel bed re- 
forming is about half what it is when 
making carburetted water gas. Some 
difficulty has been experienced when 
using low volatile coal on self-clinkering 
water gas generators in reducing the 
grate speed sufficiently to avoid too 
rapid removal of ash. It will be of 
interest to know if the grate drive had 
to be modified in any way to accommo- 
date the reduced ash removal rate with 
fuel bed reforming. 

The authors mention that some of the 
H.S is converted to organic sulphur 
compounds during the reforming process. 
The indication is that these may be as 
high as 13.6 grains per 100 cu.ft. or even 
higher with refinery gas « containing 
2,000 grains of H.S. Have any deter- 
minations been made of the form in 
which the sulphur compounds are 
present? 

Reference is made to the use of 
refinery gas in the intermittent vertical 
chamber producers, and figures are given 
indicating a thermal saving of some 5%, 
when using refinery gas. Experience 
with partial coal gas firing of a con- 
tinuous vertical retort bench over a four 
month period has indicated little or no 
thermal saving, although the necessity of 
reducing the rate of coal throughput 
during the summer period when coal gas 
was being so used will have had some 
influence on the results. I should like 
to know if the test period figures have 
been confirmed by subsequent ex- 
perience. 


Admission of methane 


The authors refer to the admission of 
refinery gas to an intermittent vertical 
chamber during the steaming period at 
the end of the carbonisation. Similar 
work has been done on a _ Jenkins’ 
I.V.C.O. installation with firedamp con- 
taining 65% methane. 

In this case the chamber ovens were 
operated on a 12-hour charging cycle 
with limited steaming to produce gas of 
590 B.t.u., and the admission of methane 
took place over the last two hours of the 
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carbonisation period. Information as 
to the carbonisation period and calorific 
value of coal gas produced would be 
appreciated, 

This process might well be considered 
for the treatment of liquefied petroleum 
gases in cases where their straight addi- 
tion for peak load purposes has had an 
adverse effect upon combustion 
characteristics. 


Gum content 


Mention is made of the high nitric 
oxide content of the enriched reformed 
refinery gas, and it would appear, in view 
of the relatively high content of un- 
saturated hydrocarbons present, that 
appreciable gum formation might be 
experienced. Can the authors add any- 
thing to their statement that there has 
been a small but definite increase in the 
gum content of town gas? 

Mr. E. R. Stewart, Station Engineer, 
Romford, North Thames Gas Board, 
said: The refinery gas reforming plant 
at Romford started work in May of this 
year... since then it has gone from 
strength to strength and . . . we are to 
have the opportunity of describing the 
plant and the operation in more detail 
at the next Summer Meeting of the In- 
stitution at Llandudno. In the mean- 
time, I will point simply to one or two 
differences of treatment—differences, we 
appreciate, dependent very much upon 
the conditions and circumstances forming 
the background to the choice of this 
type of gas manufacture. In our case, 
the Board required additional gas feed- 
ing directly into the grid system. It 
wanted that gas of the highest possible 
purity with, if possible, freedom from 
sulphur, and it wanted that gas at the 
highest possible efficiency to keep down 
costs. Accordingly, the method of cata- 
lytic transformation was selected, and 
that choice has been vindicated. 

I raise first of all the difficult question 
of measurement of refinery gas. It is 
true that we have to measure ours under 
probably a very much higher pressure 
than is the case at Southampton, but at 
Southampton they have the difficulty of 
H.S content. 

I am interested to note the close agree- 
ment in the figures for c.v., volume and 
therms between Fawley and Southamp- 
ton, and I would like to ask whether the 
differences in daily and weekly measure- 
ments were of the same order, allowing 
for variations of pressure in the main, 
and whether the Esso Company use 
more than one orifice in order to obtain 
an average reading. 

I come now to the somewhat tricky 
problem of calorific value control where 
we should like to see a completely auto- 
matic control giving us results down to 
500 plus or minus 1. Our problem is 
associated with the fact that we are deal- 
ing with two gases, one of 290 B.t.u. 
and the other in the order of 1,500 B.t.u. 
which have to be mixed in precisely the 
correct proportions to give a final c.v. 
of 500, and ‘it is essential to get the 
quickest passible response at the ‘coptrol 

instrument. 

Reference is made to a c.v. controller 
on the cold enrichment connection. I 
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NEW WORLD 
460 CONVECTOR 


* The New Wor_p 460 Convector is essentially 
a background heater, particularly suitable for 
installation in large rooms, halls or shops. 
Handsome in appearance, the heater lends itself 
extremely well to two-colour treatment. 


The New Wor Lp Convector is flueless and may 
be connected to gas from either side in any 
convenient position. 


The outer casing and front panel are finished 

in a choice of colours — see below — whilst the 
expanded metal grille and lighting hole are 
chromium-plated. Gas Rating: 7,500 B.t.u./hr. 
All Gold; Gold outer case with cream front; 
All Bronze; Nubian outer case with cream front. 


Conconticte ov 





GAS JOURNAL 


December 3, 1958 


NEW WORLD 
RADO-VECTA 


* There is no more effective Convector Gas Fire 
than the RADo-VecrA. Due to the “total head 
break”, the efficiency is almost unaffected by 
wide variations in chimney pull. 


New box type Rado Radiants are fitted and 
these give a brilliant appearance when heated. 
The RADO-VECTA is available in any 
combination of the following colours :— 
Outer Front: Gold, Nubian, Bronze or Black. 
Inner Front: Gold, Silver or Cream. 


Rating: 16,000 B.t.u./hr., 3-position tap, 
igniter and governor. 


RADIATION GRQUP SALES’ LIMITED, STRATFORD PLACE, LONDON, W.l. MAYfair 6462 




















































































































































































































































































































































































































shall be interested to know the type of 
controller used, and the extent of the 
c.v. variation obtained, and also the 
variation of c.v. which occurred on hand 
control. 

The paper indicates that the reformed 
refinery gas would be acceptable at 
Southampton if it were interchangeable 
with normal town gas in a substantial 
proportion. The case is very different at 
Romford, as the plant at the present time 
produces 80% of the works output, the 
gas made on the Onia-Gegi reformer has 
to be completely interchangeable in any 
proportion with that normally supplied, 
and we have found that with approxi- 
mately 45% of the refinery gas going 
forward for cold enrichment, to produce 
a final c.v. of 500 B.t.u. the gas has a 
s.g. of 50 and a Wobbe No. of 710, 
giving completely satisfactory combustion 
characteristics. It can be mixed in any 
proportion. 

Under the heading of condensate re- 
moval, I would raise the question of 
hydrocarbon dew point at the refinery 
end, which with proper control would 
have eliminated the difficulties associated 
with condensate in the mains. 

The paper indicates that an estimate 
of 2,000 gal. of condensate per day was 
expected, comprising half hydrocarbons 
and half water, but only 100 gal. were 
found. The typical analysis given does 
not indicate that any condensation of the 
hydrocarbons had taken place. I shall 
be pleased to know if this was so. 


Vitally important 


The nitrogen content of the gases listed 
is much higher than we have noted. The 
gas passing through the Romford plant 
contains 13% inerts, of which 5% only 
is nitrogen, and this gas has a c.v. of 
only 290 B.t.u. This low c.v. is vitally 
important, as it permits the admission of 
the high proportion of cold enrichment 
gas, and so increases overall efficiency. 

It may be interesting to give compari- 
sons of the thermal efficiencies. We have 
found that the 55% of refinery gas passed 
to the plant has a thermal efficiency of 
75%. This is increased after the admis- 
sion of 45% cold enrichment to a total 
overall efficiency of 88%. 

Mr, T. H. Riley, Power-Gas Corpora- 
tion: I am confining my remarks to the 
reforming of the gas in the converted 
c.w.g. plant at Southampton. While 
the technique is well known and already 
established in U.S.A. and there are 
examples on the Continent, this is the 
first conversion to be put to work in the 
United Kingdom. 

It is interesting to record that these 
units have used gas oil, heavy oil, re- 
finery gas, and are now being further 
modified to treat sl.d. The plant has 
also Operated making b.w.g. and for this 
purpose a Lymn washer for cooling the 
gas was also provided and is a feature 
which also provides quick interchange- 
ability as described by the authors. 

The reforming of refinery gas and 
natural gas is a well established tech- 
nique, reasonably well understood, but it 
still presents problems to those who 
practise it for the first time. There is 
considerable literature to draw on as in- 
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dicated by the authors; nevertheless they 
have been faced with technical problems 
for some of which they were not likely 
to find much guidance in the litera- 
ture. Mr. Thorne has again emphasised 
that while they are required to accept 
from the refinery a definite thermal in- 
take, the raw material with which they 
have to work seems to be even more 
variable than the coal, coke and oil of 
which they have previously had ex- 
perience. Consequently, skill must be 
exercised and _ techniques developed 
specially suited to their own require- 
ments. Furthermore, the reliability of 
supply still appears to be uncertain and 
provision has to be made to cope with 
quite prolonged stoppages at the refinery. 
The coping with such stoppages of 
supply merely illustrate the great flexi- 
bility of modern c.w.g. plant for, even 
with a complete failure of refinery gas 
in a relatively short time the process can 
be changed to what is regarded as a 
more orthodox method, employing gas 
oil; or, if stocks of light spirit be avail- 
able, there should be no major problem 
of maintaining output from the plant. 
Despite this flexibility it is to be regret- 
ted that the Southern Gas Board did not 
see its way to carrying out the whole of 
the scheme originally visualised, for with 
the bigger auxiliaries—which are the real 
limitations of the process—the high out- 
puts already achieved with refinery gas 
might have been better maintained using 
light spirit in the event of emergency. 
Dr. Haffner has commented on this. Ex- 
pediency and economic consideration 
must, however, always be the factors de- 
ciding the conversions of existing plant. 
The principles of reforming are pre- 
sented in a simple manner and it is pos- 
sible that they may have been over-sim- 
plified. According to the authors’ 
theoretical considerations, low fuel bed 
temperatures should favour carbon 
formation and higher temperatures com- 
plete reforming, yet it is common ex- 
perience that if temperatures be too low 
neither carbon deposition nor reforming 
will occur, for the feedstock will pass 
through the fuel bed substantially un- 
changed, while if temperatures be 
too high or steam _ insufficient or, 
apparently, if the coke size be too 
high, then carbon black can readily 
form, whereas at lower temperatures car- 
bon black or soot seldom or never occurs. 
Thus it is important to appreciate the 
significance of rates of reaction. 


Coke size 


It is intriguing to note that coke sized 
$ in.-24 in. is the most satisfactory. Al- 
though the authors’ report an American 
claim about the effect of size of coke it 
would be interesting to know whether 
they have as yet done any investigation 
in this direction or whether they have 
continued to work with such coke as they 
had available. 

It is not surprising that a very marked 
increase in thermal output can be 
obtained by the reforming of either re- 
finery gas or light spirit, for the basic 
process in the water gas generator is 
that of alternate storage and removal of 
heat. When making blue gas or car- 
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buretted gas the material 


to 
generator during the run peri <a 
steam, has no potential heat \\\ ¢ at qj 
and undecomposed steam pass hrough 
the generator does not cor ute to 
thermal output but is a charvc on th 
thermal efficiency of the pr 3 aS a 
whole. On the other hand, any  efinen 
gas which is not reformed st:\! carrie 
out of the generator the potent al hey 
which it brought in, and this alone has 
a marked effect on the apparent -hermal 
output from the generator. ‘S the 


authors point out, the heat requ: ed fo 
reforming the refinery gas is : ough) 
equal to that required for the de ompo- 
sition of an equal volume of steam, and 
as the refinery gas has a considerably 
higher potential heat, the products from 
reforming must also be much higher than 
those from an equal volume of sieam, 

It is generally recognised that in order 
to maintain a good carbon efficiency jn 
blue gas or c.w.g. sets lower air to steam 
ratios must be employed, i.e., much more 
steam per unit of gas made has to be 
used when using coke of smaller size 
Thus, whereas large coke definitely 
favours good performance in respect of 
coke and steam consumption for the 
manufacture of blue gas, there appear to 
be definite advantages in the use of 
smaller sizes for the purposes of reform- 
ing by the refinery gas or s_l.d. 


Deeper fuel bed 


Reference is made that a deeper fuel 
bed would be advantageous, and this is 
deduced from a consideration of the 
various reactions which have taken place. 
We wonder here whether the authors 
mean a deeper fuel bed or a deeper re- 
action zone. When operating with large 
unreactive coke, and particularly when 
the ash fusion temperature permits, the 
reaction zone can be made extremely 
narrow, possibly only 6in.-9 in. deep, 
by an increased use of backrun steam. 
With smaller sizes of coke the reaction 
zone tends to be wider, while a reduction 
in the proportion of backrun steam also 
widens the zone. Thus, by a recasting 
of proportions of uprun and backrun, 
the wider zone which the authors seek 
could be achieved. Whether it would 
permit a bigger output or a greater ther- 
mal efficiency can be established only by 
experiment, for it would undoubtedly 
lead to a bigger loss of carbon monoxide 
in the blow gases unless an even lower 
air to steam plus refinery gas ratio were 
used. In this event then more refinery 
gas would pass through the fire unde- 
composed and might defeat the object in 
view. If, on the other hand, extra steam 
were used to achieve this change, then 
there would be no improvement with 
regard to the through-put of refinery gas, 
while even with a wider and possibly 
cooler reaction zone there may be the 
production of carbon black if the amount 
of steam were restricted. 

It is interesting to note that coke of 
low ash fusion temperature reduced car- 
bon black troubles. Have the authors 
done anything to investigate this aspect? 
It might be that when using coke with 
low ash fusion more steam was used to 
control the clinker and hence possibl) 
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eam to gas ratio corrected the The paper will have shown you that 


er 
—< yn the other hand, it may be we are feeding the Southern Gas Board 
that wha’ is regarded as a low ash fusion from a fairly high pressure system before 
temperature in America would be Te- the gas goes into our own gas main. I 
garded Tere as being a reasonably high should like to describe to you the kind 
one, and that coke of quality which we of thing that we have to do when we are 
regard : satisfactory would be consi- taking care of a variation in quantity 


down the gas main or in starting up the 
process. Suppose we are supplying gas 
at a certain level to the Gas Board and 
it wants an increased quantity of gas. 
It is not just a question of opening up 
the valve. We have first to go round the 
refinery and find out who can do with 
less gas being consumed under the furn- 
aces. Then arrangements are made to 
shut the gas out from our own main 
temporarily while we flare that gas. 
When we are sure that we have the gas 
in the flare, we open it into the gas main. 
However, it is not quite as simple as 
that, and we do not like using the flare 
method. We have tried to make the ad- 
justment using a water-propane vaporiser. 

You will see that at the outset we felt 
a little naked, because not only is it 
essential for us to give the Board a 
steady supply of gas, but, equally, if it 
varies its off-take from us it can upset 
the whole refinery. You can see that this 
was something quite new. 


Difficulties 


I should like to deal with one or two 
of the difficulties into which we have run 
which were not entirely foreseen. The 
paper has shown that we are producing 
our gas from two main supplies. There 
are a number of alternative types, but 
there are two big ones. One is the cata- 
lytic cracking unit, which supplies a high 
calorific value gas with a low sulphur 
content. Gas is also obtained from a 
hydro-forming operation—a catalytic re- 
forming operation—and it consists of 
about 50% of hydrogen with a relatively 
low calorific value and a low H,S content. 

Unfortunately, that gas of low H,S 
content is not readily available to us 
to adjust any troubles that we might 
have on our H.S extraction plant. Being 
rich in hydrogen, that is a gas which we 
use in another process called hydro- 
fining. That is a form of catalytic 
hydro-desulphurisation. It is taking the 
sulphur out of oils by treating the oil 
at a high temperature with hydrogen 
over the catalyst. The hydrogen takes 
the sulphur out by converting it into 
H.S. 

When we first started up we had only 
one H.S extraction unit and one sulphur 
plant converting H,S into sulphur. We 
found that the slightest upset on the ex- 
traction plant meant that we had to feed 
the hydro-fining gas to the Gas Board, 
and that causes a lot of embarrassment, 
because on a number of occasions we 
have been reducing the throughput on 
the hydro-fining plant and on occasion 
have had to shut it down. So we very 
quickly produced some further hydro- 
fining plants, and were very relieved 
when they came into action. 

Another trouble that we ran into last 
winter was freezing in the gas lines. We 
are reducing the pressures of gas, some 
from 200 lb. per sq. in. or 180 Ib. per 
sq. in. down to the 45 Ib. per sq. in. pres- 
sure of the gas mains and the 30 Ib. 


dered us. suitable in America because the 
fusion temperature was too low. 


Complete reversal 


Reference is made to process tech- 
nique, and it is striking that the new unit 
which apparently has to accept a raw 
material of very variable composition 
must work at base load and adjustments 
have to be made to the coal gas plant. 
This appears to be a complete reversal 
of policy in respect of the coal gas plant 
and water gas plant as practised in the 
past. The importance of training per- 
sonnel and ‘ educating’ them to the new 
requirements is of considerable signifi- 
cance. 

It is mentioned that the reactor is the 
first of its type to embody two beds of 
catalyst in one tall vessel. It might be 
mentioned that as a matter of interest a 
cyclically gas making unit using heavy 
oil and employing two beds of Segas 
catalyst was put to work in the early 
part of this year at Munchen Gladbach. 

Dr. F. Mayo, Refinery Manager, Esso 
Petroleum Company, Fawley: When Dr. 
Haffner asked me to contribute to this 
interesting paper I thought I could best 
make my contribution by giving you 
some impressions and some of the re- 
actions from the Fawley refinery in 
supplying the gas for this contract. 

First of all, it is a novel experience for 
us to be supplying a product down a 
pipeline directly to a customer. With all 
our other products we have two or three 
days’ storage capacity, or even up to 
three weeks’ storage capacity, and there- 
fore if any of our plants misbehave we 
have some chance of correcting the mis- 
takes and the products before they reach 
the customer. But here any sins which 
we commit fall directly on the heads of 
the Southern Gas Board. So we have 
to be particularly careful. 


Interdependent 


The Fawley refinery consists of about 
a couple of dozen rather large plants, all 
of which are to some extent inter- 
dependent. It is very easy to get these 
plants upset. Apart from the main func- 
tion of these plants, a number of them 
are producing gas, and nearly all of 
them are consuming gas. The gas-line 
system is extraordinarily complex. There 
are many systems at various levels. 

You can best visualise it by imagining 
a ring main round the refinery in which 
there are these gas producers feeding in 
and other units taking the gas out, feed- 
ing it under furnaces and boilers. It is 
absolutely essential that that gas main 
remains at a constant pressure. If the 
pressure begins to vary, then that is the 
quickest way of getting the whole refinery 
upset—and then the trouble breaks out, 
one unit interacting with another until 
we have a nice mess on our hands, and 
that is what we cannot afford to have in 


supplying this gas. 


per sq. in. pressure of the Southern Gas 
Board gas mains or lower than that, with 
a series of reducing valves. We pro- 
vided the reducing valves with heating, 
but miscalculated the amount of heat 
required, and last winter during the 
severe weather we ran into a consider- 
able amount of difficulty. On occasions 
the gas was actually cut; not for long, 
but it was cut. That was a matter of 
some importance to both of us. I have 
very vivid memories of about half the 
refinery staff going round with steam 
lances trying to thaw out the valves. 

Mr. D. L. Copp, Distributing Engineer, 
North Thames Gas Board, said: I am 
confining myself to Mr. Harrison’s contri- 
bution. Under all the circumstances, | 
think it is quite proper that it was a 
cast-iron main, because I think it can be 
said from experience that when carrying 
a gas like this cast-iron will outlast steel 
by something like three times. But what 
a pity it is that there could not have 
been some drying of the gas to get rid 
of the liquid water phase. If it had 
been possible to dry the gas, all danger, 
even the danger of polysulphides—the 
worst feature in a steel gas main—all 
danger of corrosion might have been 
eliminated. Had it been possible to 
transmit dry gas, a steel main could 
have been used, and I think that then, 
as the author says, a shorter route could 
have been taken. 

That, in my opinion, is one of the least 
advantages. One of the great advan- 
tages is getting rid of all condensate. 
When you get rid of that, you get rid 
of the necessity to lay pipes to a fall, 
and in my opinion it takes 10-15% of 
the laying costs of a pipeline if you have 
to lay it to a fall. This would lead to a 
cheapening of the cost of the trans- 
mission main. 

Again, when you are limited to low 
pressures you lose all the advantages of 
storage. In the case of my own Board's 
transmission main from Shellhaven to 
Romford, it holds 240,000 cu.ft. of gas 
for each atmosphere of pressure, and we 
can run for several hours under condi- 
tions when either no gas is coming in 
from the refinery or we are not taking 
any out at Romford. This is most 
valuable, and, strictly speaking, it costs 
nothing at all. Therefore, we are, in 
fact, using the pressures which the pre- 
vious speaker mentioned were going 
begging in the oil refinery. We have 
been able to take advantage of them, 
and I do not suppose anybody has sug- 
gested that we should pay any more for 
it because the pressures exist there in 
the first place. 


Limited gas 


The lengthy route does, of course, 
militate against the economics a good 
deal. You have twice as much pipe to 
look after if you have a 15-mile route 
instead of a 7-mile route, and, of course, 
you have a transmission pressure drop 
over twice the length that you need 
have. Therefore, you have limited the 
amount of gas which can be transmitted 
quite a lot. 

When we purged our own lines we 
copied the Southern Gas _ Board's 
methods entirely, and, of course, they 













































































were successful. But we found that 
using a slug of nitrogen in a pipe as 
big as 24-in. we began to get into quite 
serious trouble with diffusion. In other 
words, we were only just successful. A 
slug of nitrogen in a pipe bigger than 
a 24-in. would not do the trick properly. 
Next time, in the case of a 24-in. pipe, 
we will put something else each side of 
the nitrogen. We had only about two 
seconds to change over from the nitrogen 
to the fuel gas, and that meant a very 
quick operation and very quick thought. 

It is most interesting to think of the 
limits which one can attain in detecting 
small leaks with the pressure indicator, 
the test instrument of the South Eastern 
Gas Board. We have shown on more 
than one occasion that with a 24-in. line 
a mile long in a test section we can get a 
leak down to 2 cu.ft. per hour at n.t.p. 
with the initial pressure in the pipeline 
100 lb. per sq. in. In fact, we have done 
better than that recently. We found one 
when we had 175 Ib. of air pressure in 
the main, and we detected a leak at 2 
cu.ft. per hour in spite of all the vagaries 
of temperature difference. To find it 
the test has to last about a week. 

This is a very important main, and I 
notice that the soil resistivity changes 
very rapidly throughout the length. I 
should say that this would give rise to 
the risk of cell concentration. I should 
like to know whether consideration was 
given to putting in a coated line? I 
believe that it was given just the plain 
dip on the outside of the pipes. 

I am most interested in the 2-volt drop 
per mile due to joint resistance. We 
have found this, too, but that, of course, 
is measuring with a high resistance gal- 
vanometer with a very low current. With 
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high current we find that it is a very 
different story altogether. 


I know—perhaps Mr. Harrison knows 
this better than I do—that instead of 
putting on impressed current and risking 
the high resistivity which can then arise 
in the joints you can put on- frequent 
anodes, because you get a big spread of 
drainage and do not have to pull it all 
out at one point. 


We have come to the conclusion that 
with a cast-iron sheathed pipe which is 
to be put under cathodic protection it is 
necessary to bond over the joints. The 
only thing left to be worked out—I 
expect it was done in this case—is the 
relative economics of bonding across the 
joints and using anodes. That is an 
interesting exercise. I have no doubt 
that it was done. 


Mr. Alan Yates, Assistant Gas Engi- 
neer, Wales Gas Board, said: The 
methods of handling and _ processing 
refinery gas, as described by the authors, 
are in some respects similar to the 
methods which have been adopted by 
Wales Gas Board in connection with 
supplies of methane from coal mines. 

Included in the list of measuring 
equipment installed at the refinery men- 
tion is made of a flame failure device 
for giving indication of an increase in the 
oxygen content of refinery gas. One 
assumes that this equipment is similar to 
the oxygen detecting burner developed 
by the North Thames Gas Board, In 
view of the considerable difference 
between the hydrocarbon content of 
hydro-former gas and cat-cracker gas it 
will be interesting to know the fre- 
quency of checking and adjusting this 
instrument to accommodate the varia- 


Domestic supply of gas depends 
on industrial demand 


ESIDENTS on the housing estates 

at Lambeg and Derriaghy, Northern 
Ireland, will be able to get gas from Bel- 
fast Corporation only if there is a big 
enough demand from Government’s new 
industrial estate at Dunmurry. 

This was stated by Mr. J. L. Hyslop, 
Manager of the Gas Department, when 
he commented on the announcement of 
the undertaking’s intention to apply to 
the Ministry of Commerce for a special 
Order giving it power to extend its ser- 
vices to the area. 

Mr. Hyslop said there was no imme- 
diate plan for expansion. But the De- 
partment wanted to have the authority 
in case development in the area justified 
the provision of gas supply. 

Although the number of housing 
estates which have sprung up indicates 
that there is a considerable body of 
potential domestic consumers it is con- 
sidered that the capital cost of laying a 
main would not be justified unless there 
is a big demand by industry. 

It is understood that it was the 
Ministry which suggested that the 
Corporation should be in a position to 
extend its services if the need arose. The 
availability of a gas supply might be an 
important factor in attracting industry. 


The Ministry is building 
advance factories at Dunmurry. At pre- 
sent the Belfast gas main stops just 
beyond Dunmurry village. The under- 
taking already supplies a large area out- 
side the boundary in other directions. 

Recently it was asked by Lisburn 
about the possibility of supplying gas to 
the town because the local plant is out 
of date. The Urban Council was in- 
formed that this would cost as much as 
modernising the plant. 


several 


Midland Tar Distillers 


Midland Tar Distillers is maintaining 
its dividend at 10% for the year to June 
30, 1958, and proposes a special non- 
taxable distribution of 34% (nil), absorb- 
ing £41,667 from a capital distribution 
received of £42,506. Group net profit, 
after tax of £200,833 (£241,955), depre- 
ciation £224,046 (£261,526) and deben- 
ture interest £5,819 (£9,716), has fallen 
from £220,896 to £169,907. Negotia- 
tions on the review of the terms of the 
tar agreement took place during the year 
and revised terms have been agreed so as 
to give the producers a larger share of 
the net revenue of the tar business, effec- 
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tions which 
characteristics. 

A figure in the paper indicates t 
points of refinery gas usage are d 
connected to the transmission 
Where comparable arrangements ¢ 
methane supplies in Wales a 
governor supplying one point o! 
included to ensure continuous {x 
gas from the colliery. 

Cyclic operation of the fuel bed re. 
forming plants results in rapid variation 
in the minute to minute flow of reiinery 
gas. Can the authors indicate whether 
this variation has any appreciable cffect 
upon the gas handling arrangements? 

In connection with the fuel bed re- 
forming plant operating temperatures 
the generator base maximum tempera- 
tures are such as to suggest that some 
condensation of steam during the uprun 
may have been experienced. One 
wonders if, at the same time, there has 
been any evidence of condensation of the 
small quantity of higher hydrocarbons 
present in the refinery gas. 

The authors’ comment upon the value 
of producing carbon dioxide with added 
hydrogen in place of the theoretically 
desired yield of carbon monoxide and 
hydrogen is provoking. The problem 
appears to resolve itself into a question 
of economics of plant operation. On the 
one hand, with low temperatures, in- 
creased consumption of steam is required 
but more hydrogen is obtained, per- 
mitting a greater proportion of cold en- 
richment to be added. On the other 
hand, higher temperatures, requiring in- 
creased consumption of coke in the fuel 
bed, may be coupled with the inclusion 
of some of the stack gases in the re- 
formed gas made. 
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tive from July 1, 1957. This revision 
accounts in the main for the reduction 
in profit this year, the directors state. 


Sidney Flavel recovery 


IDNEY FLAVEL AND CO., LTD., 

expect further improvement in trad- 
ing results for the current year. The 
company has just come back into the 
dividend list after a two-year absence 
with a 74% payment for the year ended 
July last. With credit controls in force 
until practically the end of that year, 
trading profits recovered from £146,100 
to £242,800, a figure comparable with 
that of 1952-53 and within £50,000 of the 
1953-54 peak. The Board’s efforts to 
seek new outlets in the general engineer- 
ing field made a material contribution to 
the improved result, but sales of cookers 
were maintained under more competitive 
conditions and new models were well 
received. 


The ‘ Hymax’ 

Due to a _ typographical error we 
referred to a ‘Lymark’ crane in our 
review of the R. H. Neal & Co., Ltd., 
stand at the Public Works Exhibition 
(November 19 issue, p. 355). This 
should of course have been ‘ Hymax.” 
Our apologies. 








